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ON THE EXTINCT CATS OF AMERICA. 
BY E. D. COPE. 


N following the general series of the Caruivora, we pass, as in 
other orders, from the generalized to the specialized types. 
That we should begin with the Procyonide (raccoons)and theirallies, 
is indicated by all the characters to be especially considered in the 
case. They have five toes on all the feet and are plantigrade, re- 
sembling in these points all primitive JZammatia.’ They have the 
original number of molar teeth, seven on each side, and of these 
none are distinctly developed sectorials. The condyloid and 
carotid foramina are distinct, and there is a postglenoid foramen. 
If, starting from this point of departure, we arrange the succeed- 
ing families of Carnivora according to their resemblances and dif- 
ferences in these respects, we have a tolerably consecutive series 
of divisions, ; 

Passing at present over the families J/ustelide, ltverride, Cryp- 
toproctide and others, with five toes on all the feet, we reach those 
in which the hind foot has lost a digit, leaving the number 5—4. 
These are the Protelide, Canid@e and Felide. We can take but 
one step further in this order, that is, to those species where the 
anterior foot has also lost a toe, which constitute the family 
Hyenide. The toes are therefore here 4—4. For the well- 
marked characters of the three families mentioned just before, I 
refer to another page, and proceed to define, briefly, the division 
which has been heretofore termed the /e/id@. In doing so I am 
compelled to omit several of the characters generally employed 

1See Homologies and Origin of Types of Molar Teeth of A/ammalia educabiia. 
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to define that family, since I have found them to be wanting from 
various extinct genera. The only comprehensive definition which 
I can give is the following: 

Digits 5—4. Sectorial tecth well developed in both jaws ; not 
more than one true molar tooth tn the upper, nor more than two tru 
molar tecth in the lower jaw. Glenoid cavity grasping mandibular 
condyle anteriorly as well as posteriorly. 

Prof. Gill, who has devoted much attention to the definition of 
the families of the J/ammadia,' gives the following skeletal char- 
acters in his diagnoses of the /e/d@ and of the three compre- 
hensive divisions within which he places it. “I. Skull with the 
paroccipital process applied closely to the auditory bulla; the 
mastoid process small or obsolete; external auditory meatus very 
short or imperfect. Div. A. Carotid canal minute and superficial 
or obsolete; condyloid foramen and foramen lacerumposticum 
debouching into a common fossa; glenoid foramen minute or 
null. Os peuis rudimentary. Subdiv. 1. Otic bulla divided by 
a septum into posterior and anterior chambers communicating by 
a narrow aperture (Flower). Subdiv. a. Skull with no alisphenoid 


canal All of the parts here mentioned I have found to be 
important in the definition of the natural divisions of the Car- 
nivora, excepting those derived from the paroccipital and mastoid 
processes. But their condition in the extinct Carnxivora which 
have been hitherto arranged with the /e/d@, and which resemble 
them very much in superficial characters, does not coincide with 
Prof. Gill’s definition. Thus in the various American genera 
which resemble Drefanodon, the carotid canal is distinct from 
the foramen lacerum posterius, and the condyloid foramen is also 
separated from it by quite a space. These are characters which 
belong to most of the Carnivora with five digits on all the feet. 
Further, the postglenoid and postparietal foramina are present, 
also characters of the lowest Carnivora, as the bears and certain 
extinct dogs. Then there is an alisphenoid canal, which is also 
found in bears, dogs and the cat-like Czyptoprocta. 1 cannot 
demonstrate that the otic bulla is divided as the above diagnosis 
requires, in any of the fossil species. I have verified the above 
characters on species of the following genera, of which I have well 
preserved skulls; Archelurus, Nimravus, Dinictis, Pogonodon, 

‘ Arrangement of the Families of Mammals. Smithson. Miscell, Coil., 230, 1872, 


* Except those of the base of the skull, 
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and Hoplophoneus. Three genera, as yet only found in Europe, 
are similar in general characters, and probably agree with them. 
[allude to Proelurus Filh., A/urogale Filh., and Eusmilus Gerv. On 
the other hand, the genus Sw/odon, which includes the Ameri- 
can sabre-tooths of Pliocene age, agrees with the true cats 
in the points in question; 2. ¢., the alisphenoid, postglenoid and 
postparietal foramina are wanting; the carotid foramen is either 
internal or wanting, and the condylar enters the jugular foramen 
at its mouth. This surprising condition of affairs makes it im- 
portant to learn the characters to be found in the species of the 
longest known genus, Drepanodon, of the European beds. But 
although there are several good crania in European museums, I 
can find no description of their minute characters, and no men- 
tion made of their foramina. The probabilities are, on various 
grounds, that this genus agrees with Svzz/odon in the latter char- 
acters. The reasons in favor of this supposition are, the agree- 
ment in special dental characters, and the Pliocene age of the typi- 
cal species, 2). cultridens. Whether the Miocene species of San- 
san and Epplesheim agree with this one in structure, is of course 
incertain, 

Seven and perhaps eight genera then, constitute a group to be 
distinguished from the true Fe/d@, and, as it appears to me, as a 
distinct family. Should we ignore the characters adduced in this 
instance, we abandon at the same time the definitions of several 
of the other families of the order, and in fact, throw the system 
into confusion. I have proposed to call this family the Mmravi- 
ic, and have contrasted it with the /e/de in the following defini- 
tion. Both are included n the division already defined on a pre- 
ceding page. 

No distinct carotid foramen nor alisphenoid canal; 
condylar foramen entering the foramen lacerum 
posterius. No postparietal, and generally no post 

elenoid foramina ; lelide, 
Carotid and condylar foramina entirely distinct from 
the foramen lacerum posterius; an alisphenoid 
canal, and post glenoid and _ postparietal for- 

amina ; Nimravide. 

NIMRAVID-E, 
The dental characters of the .Vemravide are in general those of 


the /elde, the higher genera having the same dental formula. 


| 
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Descending the scale the number of molar teeth increases at both 
ends of the series in the lower jaw, and anteriorly only in the 
upper, the number of the true molars never exceeding }. The 
following table gives the definitions of the genera. I am _ unfor- 
tunately ignorant of the characters of the foramina in Preelurus 
and Pseude@lurus, as well as in .7:/urogale and Eusmilis. 
I. Lateral and anterior faces of mandible continuous; no infe- 
rior flange. 
4. No anterior basal lobe of superior sectorial ; inferior sectorial 
with a heel; canines smooth. 
Molars }; inferior sectorial with interior tubercle..... Prowlurus. 
Molars $ 1; inferior sectorial without interior tubercle...... Pseudiclurus 
II. Lateral and anterior faces of mandibles separated by a ver- 
tical angle; no inferior flange; incisors obspatulate. 
a. No anterior basal lobe of superior sectorial ; inferior sectorial 
with a heel (and no internal tubercle) ; incisors truncate. 
Molars 4 }; canine smooth,......... Archelurus. 


Molars 2 1; canine denticulate. .........- 


Molars $ 4; canine denticulate.......... Nimravus. 
III. Lateral and anterior faces of mandible separated by a vertical 

angle; an inferior flange; incisors conic, canines denticulate.’ 
a. Noor a small anterior basal lobe of superior sectorial ;? infe- 
rior sectorial with a heel. No posterior lobes of the crowns of 


the premolars. 


It is readily perceived that the genera above enumerated form 
an unusually simple series, representing stages in the following 
modifications of parts: (1) In the reduced number of molar 
teeth. (2) In the enlarged size of the superior canine teeth. (3) 
In the diminished size of the inferior canine teeth. (4) In the 
conic form of the crowns of the incisors. (5) In the addition of 
a cutting lobe to the anterior base of the superior sectorial tooth. 
(6) In the obliteration of the inner tubercle of the lower sectorial ; 
and (7) in the extinction of the heel of the same. (8) In the 
development of an inferior flange and lateroanterior angle of the 


1 Gervais’ figures of the canines of Lusmilus bidentatus represent no denticula 


tions, but the figure is not clear. 
Rudimental in Hoplophoneus. 
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front of the ramus of the lower jaw. (g) In the development of 
cutting lobes on the posterior borders of the larger premolar teeth. 


Big. 1—Proe/urus julient Filh.; two-thirds nat. size. From Filhol. 


(1) The reduction in the number of molar teeth. The dental 
formula of Prow/uris is that of some and Canid@, and 
the reduction from this point to the end of the series is obvious. In 
/eusmilus,as in Similodon, the number of molars is less by one in the 
inferior series, than in Lyx and Neo- 
known among proper, viz: 
(2) The enlarged size of the superior 


canine teeth. In /rowlurus and Pscu- 


delurus, the canines of both jaws are 
subequally developed as in recent /e- | 
lide. In Archeluris the superior is Fic. 2.—Proelurus jultent Filh.; 
two-thirds nat. size; @ inner view 
of mandible; 4 superior view of 
the molars, exceed that of /e¢/s. It inferior teeth; ¢ inferior sectorial, 
natural size. From Filhol. 


the larger, but docs not, relatively to 


is rather compressed in form, and has 
a sharp cutting edge posteriorly. In Mmravus the superior 
canine begins to have the enlarged size of the sabre-tooths, 
but its form is peculiar in the V. gomphodus, being spike-shaped 
rather than sabre-shaped. We find the true sabre-shape first 
in Dinictis, where it is compressed, and with a denticulate 
cutting edge on both front and rear. In Pogonodon it has 
reached a very large size, and it does not display much in- 


crease in this respect until we reach the last genus of the series, 
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Eusmilus, where its proportions are enormous; almost as large as 
in the feline genus Szz/odon, where they appear to have been an 
inconvenience to the animal. (3) The diminished size of the in- 
ferior canines becomes evident in the lower genera of the third 
division (supra) of the Miravide, but is most decided in the 
highest genera Hoflophoneus and Fusmilus. (4) The incisor 
teeth have the usual obspatulate or obovate outline in the genera 
of the first and second divisions of the family, including Wanravus. 
They are conic in tle true sabre-tooths with flared lower jaw, be- 
ginning with Denicts and ending with /usm/us. (5,6and 7) The 
structure of the sectorials. The presence of a heel and an inner 
tubercle of the lower sectorial are well known characters of a 
majority of the Carnivora. In only the most highly organized 
genera are they wanting, and among them are included all those 
of the Felde that still exist. In the .Wemravide the inferior 
genera have both in a reduced degree, and they soon disappear as 
we ascend the scale. Thus the inner tubercle is only present in 
the species of Proelurus, Dinictis and Hoplophoneus. The heel on 
the other hand remains throughout the entire family. The an- 
terior basal lobe of the superior sectorial has the same history, its 
absence being characteristic of the inferior Carnivora, and of all the 
genera of Nimravide, except in /foplophoneus, where it is rudi- 
mental. It is well developed in Drepanodon, as in recent Felide, 
and is double in Szzlodon neogacus. (8) The development of the 
inferior flange and lateroanterior angle of the mandibular ramus. 
There is a successive advance in the development of these char- 
acters, beginning with the second group, for in the first they are 
wanting. The lateroanterior angle is developed in Archelurus 
and allied genera, and is merely continued on the inferior border 
of the ramus. Inthe third group it is much more acute, and is 
deflected downwards, forming the well known flange of the sabre- 
tooths. It is longest in the bidentatus Filh. (g) Th 
highest genera of Nimravide, e. g. Hoplophoneus, differ from the 
true Fede, in the absence of the cutting lobes on the posterior 
edges of the crowns of the larger premolar teeth. But according 
to Filhol these lobes are present in the generalized genera, Prow- 
lurus and Pseudelurus, which are thus brought into a relation 
with the Fedid@z, not possessed by other Mimravide. 


A characteristic perfection of the /e/d@ is seen in the genus 
Smilodon ; that is, the vertical direction of the ungual phalanges, by 
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which the claws become retractile. This is well displayed by the 
two splendid specimens of Swz/odon necator from Buenos Ayres, 
which have been preserved (See Fig. 12). Unfortunately, these pha- 
langes have not yet been discovered in any species or the Wemvra- 
wide, and it is not yet certain what their structure really was. 
Among the true /e/de, the genus Cyxn@/urus displays a less degree 
of development in this respect than the other genera, the ungual 
phalanges lacking the proximal process below the articular facet. 
Such a condition is to be looked for am&ng the less perfect 
senera of Nemravide. 

The succession of genera above pointed out coincides with the 
order of geologic time very nearly. Those belonging to groups 
first and second, belong to the lower and middle Miocene, except 
Elurogale, which is perhaps upper Eocene, and Pseudelurus, 
which is middle Miocene. The genera of the first group of di- 
vision third, have the same lower Miocene age, except /usmilus, 
which has been found in the same formation (Phosphorites) as the 
lurogale. 

The relations of these genera are very close, as they differ in 
many cases by the addition or subtraction of a single tooth from 
each dental series. These characters are not even always constant 
in the same species, so that the evidence of descent, so far as the 
eenera are concerned, is conclusive. No fuller genealogical series 
exists than that which I have discovered among the extinct cats. 

As to the phylogeny of this family, there are flesh-eaters of the 
Eocene period which may well have been the ancestors of both 
the Mimravide and elidw.. 1 have suggested that this position 
is most appropriately held by the Oxyenide, a family of several 
genera, Which included the most formidable rapacious mammals 
of that early period in both continents. The interval between 
them and the .Viwravideé is however great, for in the Oxrvenide 
when there is a sectorial tooth of the upper jaw, the first true mo- 
lar is utilized instead of the last premolar; and the second true 
molar below is a sectorial as well as the first. Several intervening 
forms must yet be found to complete the connection, if it have ever 
existed. It is, however, very likely that the true /e/zd@ were de- 
rived from the genus Prow/urus through Pseudelurus, ifindeed these 
two genera be not the primitive members of that family, for as above 


1See, On the genera of the Creodonta, by E. D. Cope, Proceed. Amer. Philos. Soc. 
July, 1880. 
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remarked, the evidence of their possession of the characters of the 
Nimravide Nas not yet been obtained. There can be no reason- 
able doubt that the genera Drepanodon and Smilodon in the /e- 
lide@ are the descendants. of //oplophoneus and allied genera. In 
fact, the Nimravide and Felid@é are “ homologous groups,” having 
corresponding terms in the manner I foreshadowed as a general 
principle in 1868 (Origin of Genera). 

In looking for causes in explanation of the modifications of 
structure cited, one Zan easily discover that there is a close rela- 
tion between the arrangement of the teeth and the mechanical 
laws involved in the performance of their function, those of seiz- 
ing an active prey, and of cutting up their carcasses into pieces 
suitable for swallowing. It is obvious that in the latter case the 
flesh teeth bear the resistance, and the masseter muscle is the 
power, and that the nearer these parts are together, the better is 
the function performed. As a matter of fact, the sectorial teeth in 
modern carnivora are placed exactly at the angle ef the mouth, 
which is the front border of the masseter muscle. 

In the process of evolution both the muscle and the teeth have 
moved forwards in connection with the shortening of the jaw 
behind. This has been due to the necessity of bringing the power 
(masseter) nearer to another point of resistance, viz: the canine 
teeth. 

In the early carnivores (as Hyznodontidz) the long jaws sup- 
ported more numerous teeth (*“) than in any modern families, 
and the fissure of the mouth was probably very wide, as the last 
molar was a sectorial. The canine teeth were evidently very inef- 
fective weapons. The animals probably only snapped with their 
jaws, and did not attempt to lacerate or hold on, as do the cats. 

The dogs of to-day are long jawed, and they snap in a manner 
quite distinct from anything seen among the cats. The only dogs 
that hold on are the short jawed bull-dogs. 

So in the use of the canines we have the ground of the short- 
ening of the jaw behind and before, and the consequent change of 
structure which resulted in the modern perfected /edid@! 

The following list shows the number and distribution of the 


species of the Memravide 


'See AMERICAN NATURALIST, 1878, p. 171. 
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Upper Lower Upper 
Eocene. Miocene. Miocene. | Pliocene 


. Asia. \ 
Eur. Eur.| Am, Eur.) Am.! Am 


Procelunis julien) Pull: 
Pseudzelurus hyzenoides 
/Elurogale intermedia Filh. 
Nimravus gomphodus Cope. 
Pogonodon platycopis 
brac hyops ( ‘ope 
occidentalis Leidy TEL 
Eusmtlus bidentatus Pub. ccs 


We may now consider in more detail the characters of+the 
genera and species of North America. 


Division 1, The Primitive Cats. 

Pseup4zLURUs Gervais. Although this genus commences in 
the Phosphorites of France, which are generally referred to the 
upper Eocene, it has at least some dental characters of the true 
Felide. Even at that early period, if well defined pertod, 
it be the premolar teeth are lobed; see P. cdvardsi Filhol. 
The single American species, the P. zxtrepidus Leidy is from a 
late Miocene formation, the Loup Fork. It is only known from 
lower jaws, of which Dr. Hayden procured one in Nebraska, and 
the writer another in Colorado. It was a species with large teeth, 
of about the size of the Canada lynx. 

Division IT, The False Sabre-tooths. 
ARCHALURUS Cope. 

This genus is of interest as completing the connection between 
the sabre-tooth and primitive unspecialized groups of the cats, a 
transition also clearly indicated by the genus Mimravus, In den- 


1T only know this species by name. 


* The Phosphorites are suspected by some to eontain mixed materials from differ- 


ent horizons, 


| 
| 


842 On the Extinct Cats of America. [ December, 


tition it adds a tooth to the number belonging to that genus, in 
both jaws, and has a smooth-edged canine; it is otherwise identi- 
cal with that genus, unless, indeed, the exostosis supporting the in- 
ferior sectorial tooth in the <1. dedz/is, be introduced into this cate- 
gory; a position I am not prepared to assume positively. There 
is but one species known, the 

Archelurus debilis Cope. 

It is probable that this was an animai presenting much the ap- 
pearance of the existing cats, and of about the size of the Ameri- 
can panther. Omitting more technical characters, it differed from 
this and other species of the /e/dée in the greater slenderness of 
its feet. Its head was characterized by less breadth through the 
posterior part of the cheeks, and by a greater convexity of the 
forehead between the cyes, and a greater prolongation packwards 
of the same region. 

Its structure plainly indicates that this species was of less san- 
guinary habits than the existing /e/dée, since its prehensile 
organs, both of the feet and dentition, are less robust. The slen- 
der zygomata and rami of the lower jaw show also that the 
impact of its bite was less powerful, although the large size and 
narrow form of the sectorial teeth, furnish an effective cutting 
apparatus, which in some degree supplements the deficiency of 


strength. The weakness of the rami is further provided against 


biG. 3.—Archelurus debilis, one-half natural size. Mus. Cope. From Voi. tv, 
Report of U.S. Geol. Surv. Terrs. 


by the curious exostosis at the base of the inferior sectorial. 
already mentioned ; see Fig. 3. 
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The first description of this species was given by myself under 
the head of the Mmravus brachyops (Macherodus brachyops. 
Palzontol. Bulletin, 30, p. 10, Dec., 1878), from a skull found by 


Fic. 4.—Archelurus debilis, one-half nat. size; inferior aspect of Fig. 1, Foramina: 


AS, alisphenoid; O, ovale; PG, postglenoid; C, carotid; Ce, condylar, 


Mr. Sternberg, under the impression that it might belong to a 
female of that species. Subsequently a nearly perfect cranium. 
obtained by Mr. Wortman, demonstrated the distinctness of the 
animal both as to species and genus. 

Florison and Locality. The remains of the Archelurus debilis 
have so far been only found in the Truckee Miocene formation of 
the John Day river, Central Oregon. Judging from the remains, 
it was, after the .Vawravas gomphedus the most abundant feline of 


that region. 


NIMRAVUS Cope. 


This genus has the dental formula and characters of Hop/opho- 
zeus, With the addition of a tubercular inferior molar tooth. It 
is, Moreover, not a true sabre-tooth, as is that genus, since it 
does not display the inferior anterior flange of the mandible. This 
is represented by an obtuse angular border, quite as in the species 
of Archelurus, in which genus Nimravus finds its nearest ally. 
The constant absence of the anterior premolars in both jaws dis- 
tinguishes it sufficiently from that genus. On this account, and 
in view of the larger development and denticulated edge of the 
superior canine teeth, Vewravus may be considered as occupying 
a position between the two genera above named. 

Two species are known to me, a larger and a smaller, both 
from the Middle Miocene formation. 
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Nimravus gomphodus Cope. 

The Mimravus gomphodus is as large as the full-grown panther 
of the large varieties. It probably stood as 
high above the ground, but whether the body 
had the elongate proportions of that animal, 
or the more robust form of the leopard and 
jaguar, cannot be ascertained in the absence 
of necessary material. Unless the animal had 
pendulous upper lips, a thing unknown among 
cats, the superior canine teeth must have 
been distinctly displayed on each side of the 
chin; their points descending entirely below 
the lower margin of the lower jaw, when the 
mouth is closed. As these points are less com- 
pressed than in the true sabre-fooths, they 
were less liable to fracture from lateral blows, 
but were more apt to be broken by fore-and-aft 
strains, owing to their slenderness. 

The long canines of this species testify to 
blood-thirsty habits, for as weapons for pene- 
trating wounds they are without rival among 
carnivorous animals. They resemble consider- 


ably the teeth of some of the Devosauria, for 


instance, those of the Triassic Clepsysauris. 


Fic. 5.—End of The sectorial apparatus is especially effective, 
and no tissue could long resist the combined 
Fic. 6.—Femur “of action of the opposing blades of the two | aws. 
All Nevertheless this species did not, probably, at- 
nitural size. Mus. tack the large J/erycochari of the Oregon her- 


bivores, for their superior size and powerful 
tusks would generally enable them to resist an enemy of the size 
of this species. They were left for the two species of Pogonodon, 
who doubtless held the field in Oregon against all rivals. The 
compressed mandibular rami of the Nemravus gomphodus, though 
less slender than those of the Archelurus debilis, are not so well 
calculated to resist lateral strains as the more robust jaws of the 
majority of the existing /¢/ide. 
Nimravus confertus Cope. 
Although a left mandibular ramus is al! that I have been able 
to obtain of this cat, the evidence is sufficient that it is specifi- 


q 
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cally different from the others enumerated in this chapter. It is 
inferior in size, and peculiar in the reduced symphyseal and in- 


Fig. 7.—Nimravus gomphodus, two-fifths natural size. Mus. Cope. From Vol. 
Iv, U. S. Geol. Surv. Terrs. 

cisive parts of the mandible. It was found by Mr. Wortman in 

the bad-lands of the John Day valley, Oregon. 


Division The Primitive Sabre-tooths. 
Dinicris Leidy. 

With this genus we enter the group of the primitive sabre- 
tooths, commencing with the most generalized form. The skele- 
ton is yet unknown, but the skull and dentition are those of a 
true sabre-tooth, and there seems to be no ground for believing 
the Musteline affinities suggested by Leidy.1 It occupies the 
lowest position on the line of the sabre-tooths, on account of its 
numerous and simply constructed molar teeth, and stands in im- 
mediate connection with the false sabre-tooth group, having ¢ex- 
actly the dental formula of A:dwrogale Filh. On this account I 
formerly united the two genera, but now believe that the absence 
of the inferior flange of the mandible in :/wrogale is sufficient 
sround for maintaining them as distinct. The latter genus, in 
this respect, exactly resembles Archelurus and Nimravus. 

Remains of this genus are quite abundant in the White River 


1 Extinct Mammalia, Dak., Nebr., p. 64. 
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formation in Nebraska and Colorado. They principally belong 
to the longest known and typical species, D. fedina Leidy.  Speci- 
mens are much less numerous in the Truckee beds of Oregon. 
Two species have been obtained from the former horizon, the 
D. felina and PD. squalidens, and one from the latter, the D. cyclops. 
Dinictis cyclops Cope. 

This cat is represented by a perfect cranium with its mandible, 
which lacks only the posterior portions. The dentition is com- 


A RW 


EST 
Cope. From Vol. tv, U. S 


PIG. 8.—Dinictis cyclops, one-half natural size. Mus. 
Geol. Surv. Terrs. 

plete, excepting the posterior parts of the two inferior sectorials, 
and the apices of the canines and incisors. The condition of the 
specimen allows its characters to be seen with clearness, The 
species was as large as the fully grown Canada lynx. Although 
of an inferior position in the system of Carxivora, its powers of 
destruction must have excelled those of the catamount. While 
the skull is generally less robust, its sectorial teeth are not smaller 
nor less effective than those of that animal, and the canines far 
excel those of the living species, as instruments for cutting their 
prey. 

Pinictis felina Leidy. 

This species is known from a number of crania and jaws. The 
former differ in their proportions from those of the D. cyclops, 
having a relatively longer cerebral and shorter facial part of the 
skull. The anterior premolar teeth, especially in the upper jaw, 


were stronger than those of D. cyclops. 
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Dinictis squahdens. 

In this species the first lower molar tooth has but one root, 
while in the others there aretwo. The canine tooth of the typical 
specimen has also a very peculiar form. The crown is short and 
wide like that of a Carcharodon shark, or somewhat like that of the 
sabre-tooth Drepanodon latidens Owen. As the first true molar 
tooth of this specimen was not fully protruded, it is possible that 
this canine belongs to the deciduous series. 

As the tubercular tooth of the specimen on which this species 
was established could not be found in the jaw, I proposed to re- 
card the species as typical of a genus distinct from Dznicézs, re- 
marking at the time that should such a tooth be ultimately found, 
the genus would have to be abandoned. Evidence of the exist- 
ence of this tooth was afterwards obtained. Still later, another 
sabre-tooth was found with precisely the formula supposed to 
characterize this discarded genus (Daptophi/us). Under the circum- 
stances I thought best to give the former a new name, Pogonodon. 
POGONODON Cope. 

This genus represents a station on the line connecting Divictis 
with the higher sabre-tooths, being intermediate between the 
former genus and //oplophoneus. It lacks the tubercular inferior 
molar of Dinrtis, and possesses the second inferior premolar 
characteristic of that genus, which is wanting in //oflophoneus. 
One species is certainly known, and a second is provisionally re- 
ferred here. The two are the largest of the sabre-tooths of North 
America, the type 2. f/atycopis equaling in dimensions the largest 
species of Drepanodon, being only exceeded among the true sabre- 
tooths by the species of Swz/odon. Unfortunately only the skull 
of the typical species is known. Several bones of the P. drachyops 
have been discovered. 
nodon platycopis Cope. 

As the greater part of the skeleton of the Pogonodon platycopis 
is unknown, little can be said as to its general proportions. The 
skull is one-sixth shorter than that of the usual size of the tiger 

(ucia tigris), and is equal to the largest Brazilian variety of the 


jaguar, and is considerably larger than the Texan form of that 


Species, 


The development of the dentition is concentrated in the canine 


teeth, and the powers of destruction of the animal would seem to 
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be disproportioned to its ability to appropriate its prey as food. 
The molar teeth are rather small, as is the case with the earliest 


Fic. 9.—LPogondon platycopis, less than two-fifths natural size. Mus. Cope. 
From Vol. 1v, U. S. Geol. Surv. Terrs. 


representatives of the canine family. The inferior sectorial is 
primitive and peculiar in its robust heel. We can suppose this 
species to have been a great destroyer of contemporary mam- 
malian life, and that the largest ungulates of the Truckee fauna 
were its victims. : 

History. Science has hitherto had little knowledge of this spe- 
cies, and owes what is here recorded to a fortunate chance. The 
exploring party which | had sent into the John Day River valley 
under the direction of Mr. Jacob L. Wortman, in 1879, examined 
the bad-lands in the locality known as The Cove. In passing the 
bluffs on one cccasion, a member of the party saw on the summit 
of a pinnacle of the crag what appeared to be a skull. The large 
shining objects supposed to be teeth attracted his attention, and 
he resolved to obtain the specimen. He, however, was unable to 
climb the cliff, and returning to camp narrated the circumstance 
The other men of the party successively attempted to reach the 
object, but were compelled to descend without it, and in one case, 
at least, the return was made at considerable peril. <A later at- 
tempt, made by Leander S. Davis, of the party, an experienced 
collector, was more successful. By cutting notches with a pick, 
in the face of the rock, he scaled the pinnacle and brought down 


the skull, but at considerable risk to limb and life. 
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Pogonodon brachyops Cope. 

This was a most formidable’animal, and its dental characters 
indicate a high degree of efficiency of both the lacerative and of 
the biting functions, While the P. p/atycopis has a larger de- 
velopment of the canine teeth, it is inferior in the relative size of 


ten 


FIG. 10.—L 
Dorsaland lumbar v | OL0N N 
From Vol. tv, U. S. Geol. Surv. Terrs. 


the sectorials. In the latter respect the P. drachyops resembles 


the species of Maravus and Archeliuwus, but these are furnished 
with smaller or more slender canines. It, however, resembled the 
latter in having the feet relatively smaller than in the recent 
cats, a character which indicates inferior prehensile power. Un- 


fortunately no ungual phalanges have been preserved, so that 


we cannot learn whether they confirmed this indication by re- 
sembling those of the Cyne/urius jubatus or the still less special- 
ized forms of other families. 

History. This species was the first of the Oregon felines of 
which bones were obtained. It was first sent here by Mr. C. H. 
Sternberg from the Truckee Miocene bad-lands of the John Day 
valley, Oregon. Although I do not possess a mandible, I am 
satisfied that it is more nearly allied to Dexicts and the present 
cenus than to .Vrivravus. It differs from the species of that genus 
and Archielurus in the following points: (1) the truncate triangu- 
lar posttympanic process; (2) the transverse frontomanillary su- 


ture; (3) the preorbital impressed depression; (4) the superior 


position of the postparictal foramen. 
Cope. 


In this genus we reach the dental formula of Drefanodon and 


the true cats, while at the same time the primitive form of the 


I XIV .—N 
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sectorials of the lower jaw remains. Three or four species only 
are known as yet, all from North America. We may expect, 
however, to find the genus in various parts of the world, wherever 
the beds occur which represent the time immediately preceding 
the epoch of the true sabre-tooths. The longest known species is 
the 

Hloplophoneus primevus Leidy, from the White River bad-lands 
of Dakota and Nebraska. It is about as large as the Canada 
lynx, and has long and slender superior canines. A larger species, 
the /7. occidentalis Leidy, from the same horizon and locality, is 
known from a single jaw fragment, as large as the corresponding 
part of the Mimravus gomphodus. Although the oldest mem- 
bers of the Mimravidw yet known from North America, the Dre- 
panodon characters of the mandible and of the superior canine 
tooth are well developed, much more so than in the false sabre- 
tooth group of the later Truckee epoch. In Europe, however, it 
must be remembered that the latter division commences still 
earlier, in the Upper Eocene, in the genus -7/urogale Filhol. 


Foplophoneus orcodontis Cope. 

This species is nearly allied to the Hoplophoneus primevus, of 
which it may be only a regional variety. It is distinguished by 
its shorter and wider face and palate, a character especially seen 
in the shortness of the diastema, which is considerably less than in 
the Nebraska species. With this animal it compares much as the 
bull-dog does with the ordinary varieties of the genus Canis. 

The two specimens I have described were found by myself on 
a denuded portion of the White River formation in Northeastern 
Colorado. At the same locality were multitudes of bones, mostly 
jaws, of fifty species of various orders of J/ammatia and Reptilia, 
on many of which it doubtless preyed. 

Hoplophoneus cerebralis Cope. 

This peculiar species, the smallest of the genus, approaches 
nearest in dentition to the true sabre-tooths (Drepanodon), and is 
represented by a skull, from which the basioccipital region, a 
good deal of the right side, and the lower jaw are absent. It 
differs in many respects from all the members of this family of 
cats heretofore discovered in North America. In almost every 
point in the osteology of the skull it is peculiar. There is not 
as much space for the temporal muscle as in most of the extinct 
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species described, or as in the large recent Uncie, but tne points 
of origin of the muscle indicate that it was relatively stronger 
than in the domestic cat and the lynxes. Its single premolar is 
very small, so that the dentition for practical use is reduced, in 
the upper jaw, to the canine and sectorial. Both have been most 
effective instruments in the performance of their respective func- 
tions. The sectorial has a distinct anterior basal lobe. The 
space for the accommodation of the brain is relatively more 
ample than in any other feline of the formation, and the inner 
wall indicates that the convolutions of the hemispheres were well 
developed. This species, if the cranium were of usual propor- 
tions, was about the size of the red lyhx (Lyx rufus ). 

The unique specimen of this species was found by Mr. J. L. 
Wortman in the bad-lands of Camp creek, one of the head tribu- 
taries of the Crooked river, in Central Oregon. 

Hoplophoneus strigtdens Cope. 

Represented only by a part of a canine tooth. Tous tooth be- 
longed to an animal of about the size of the //. cerebra/is, and 
perhaps to that species. If so, it indicates for it a longer canine 
than usual, as its extremely compressed form points to a position 
at a considerable distance beyond the base of the crown. The 
probabilities are against reference to the D. cerebralis. 

The tooth is the most elegant in form and perfect in its details 
yet found. Asa cutting instrument it is superior to anything of 
human manufacture which I have seen. 

Found by C. H. Sternberg on the John Day river, Oregon, 
in the Truckee beds. 

FELIDA. 

As defined in the preceding pages, the family of the true cats 
is of comparatively modern origin. We know that they existed 
during the Pliocene epoch, and it is very probable that they have 
been found in the Upper, and perhaps in Europe, in the Middle 
Miocene. If Psevdelurus and Proelurus pertain to it, the family 
dates from the Upper Eocene (Phosphorites). 

Like the Mmravide, the Felide has its sabre-tooth division, 
with the long superior canine, reduced inferior canine, and flared 
lower jaw already described. In both divisions species are known 
which exceed in size any of those of the older family which have 
yet come to light. Such animals constitute the most formidable 


type of Carnivorous 
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The classification of the family is as follows : 
I. The anterior and lateral faces of the mandible separated by 
an angle. 
a. Inferior border of mandible flared downwards in front. 
%. Inferior sectorial without heel; an anterior lobe of the supe- 
rior sectorial, and posterior lobes of the premolars. 
Premolars 2, first inferior repan 
II. The anterior and lateral faces of the mandible continuous, 
convex. (No inferior tubercular molar.) 
a. Inferior sectorial without heel; premolars with posterior 
lobes ; superior sectorial with anterior lobe. 
7%. Superior sectorial without internal heel; ungual phalanges 
without inferior process. 
Pupil round, premolars 2; orbit open posteriorly.............-C1n 
#3. Superior sectorial with internal heel; ungual phalanges 
with inferior process. 
y- Pupil round, 
Premolars 


Pupil vertical. 


Orbit-closed: behind + premolars: seis ( 


The tendency to reduction of the number of molar teeth is seen 


in the above genera, as already pointed out in the Veveravide. 
The only extinct genera are Drepanodon and Smilod Of the 


other genera the greater number of extinct species belong to 
( cia. 
The following catalogue of species and their distribution shows 


that but few of the extinct /e/7d@ have yet been found in North 
America. A star ona line between two columns shows an inter- 
mediate stratigraphical position. The extinct true cats whose 
crania have been discovered, belong to Uxeza, but it is possible 


that some of the European species, which are as yet only known 


’ 


from lower jaws, may be species of the genus /e/s or £ 
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Upper Lower Upper 
Eocene. Miocene Miocene. | Pliocene. 


sia. 
Eur, Eur. Am. Eur.) Am Eur. Am, 


sivalensis PF. atid ©. 
palacindicus Hose, 
megantereou C. and 

maritimus Ger,...... 

Smilodon neogeeus Lund,.... 


As already remarked, the genera of the Nimravine and Drepa- 
nodont lines are extinct, and this in spite of the fact that they pre- 
sented the most perfect weapons of destruction in their canine 
teeth, from the earliest times. Their other modifications of 
structure advanced, far? passu, with those of the feline series, and, 
among others, the feet presented in the latter forms at least (¢. ¢., 
Suilodon necator, Gerv.), the most perfect prehensile power of the 
lions and tigers of to-day. As nothing but the characters of the 
canine teeth distinguished these from the typical felines, it is to 
these that we must look for the cause of their failure to continue. 
Prof. Flower’s suggestion appears to be a good one, viz: that the 
length of these teeth became an inconvenience and a hindrance to 
their possessors. I think there can be no doubt that the huge 
canines in the Sw/odons must have prevented the biting off of 
flesh from large pieces, so as to greatly interfere with feeding, 
and to keep the animals in poor condition. The size of the ca- 


nines is such as to prevent their use as cutting instruments, ex- 
cepting with the mouth closed, for the latter could not have been 
opened sufficiently to allow any object to enter it from the front. 
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Even when it opens so far as to allowthe mandible to pass behind the 
apices of the canines, there would appear to be some risk of the 
latter’s becoming caught on the point of one or the other canine, 
and forced to remain open, causing early starvation. Such may 
have been the fate of the fine individual of the S. xeog@us, Lund, 
whose skull was found in Brazil by Lund, and which is familiar 
to us through the figures of De Blainville, etc. 


DREPANODON Nesti. (JMachwrodus Kaup). 

This genus as understood by most authors, belongs to the later 

> dD 

Miocene and Pliocene, and has had numerous representatives in 
Europe and Asia. No species has as yet been found in America. 
Some of the species described by authors are only known from 
fragments, so that much remains to be ascertained as to the 
prevalence among them of the characters I have assigned to the 
genus and family. Those given are derived from the two species 
best known, the D. cultridens and D. megantercon, which have 
been readily obtained from the descriptions and figures of authors. 

It is difficult to ascertain the number of European species 

ymel’s catalogue is generally cited, anc MS 1S, WI some sub- 
Pomel talogu generally cited, and this is, with son 1 
tractions and additions, the basis of the list already given. 


Smitopon Lund. 

Besides the family characters already given, this genus differs 
from the Mewravide in two other important respects. In both 
points it differs also from such existing members of the Fedide 
with which I have been able to compare it. In both S. fata/is and 
S. necator, the posttympanic process of the skull is coossified with 
the postglenoid, thus closing the auricular meatus below. It thus 
differs from other /eldw as the genus Rhinocerus differs from 
various other members of A/inoceride. The second point has 
been indicated by Prof. Gervais. There is no epitrochlear arte- 
rial canal, such as belongs to cats and Nemravide generally. 
This I have only verified on the S. xecator. 

This genus represents in America the Drepanodons of the Old 
World. ‘he known species belong to the Pliocene period, and 
were the cotemporaries of the gigantic sloths and G/rfp/odons, 
which at that time ranged over the entire American continent. 
Their powerful limbs terminated by immense claws, bespeak for 
them exceptional force in striking and tearing their prey, and the 


long compressed canine teeth are well adapted for penetrating the 
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tough hides and muscles of the large Edentata, which were doubt- 
less their food. There are known two species of large size from 


4 


Mus. Cope. 


s, one-third natural size. Original. 


Gervai 


J 


13.—Swtlodon 


the Pliocene of South America, and probably two species from 
North America. A figure of the skeleton of the S. xecator 
Gervais accompanies this paper. It is a copy of a lithograph 
taken by Prof. Burmeister from a specimen in the Museum of 
Buenos Ayres. The second known skeleton, found by M. Lar- 
roque near to the village Areco, a few miles west of Buenos 


Ayres, is in possession of the writer. Lateral and inferior views 
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of the skull of this individual, one-third of the natural size, are 
represented in figures 13 and 14. 


Fic. 14.—Smilodon necator, one-third natural size. Inferior view of skull Fig. 12. 


This specimen is the one on which the late Prof. Gervais based 
his determination of the species (Comptes Rendus, 1878, June), 
but which he had not described at the time of his death. The 
species is about the size of the Jion, and of the most formidable 
character. 

A fragment of a maxillary bone containing a sectorial tooth 
found in Texas was referred to an extinct cat, by Prof. Leidy, under 
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the name of 7rucifelis fatalis. As it possesses a second anterior 
basal lobe of the superior sectorial, it is doubtless a Smzlodon. 1 
am confirmed in this opinion by the characters presented by an 
important specimen sent me by G. W. Marnock, who obtained it 
in Southwestern Texas. It consists of 
that portion of a cranium, which is 
posterior to the orbits, and represents 
an animal of the size of the S. xeca- 
tor, or of a large tiger. The positions 
of the foramina and the conjunction of 
the posttympanic and postglenoid pro- 
cesses are as in the S. zecator. When 
more of this species is known, it will 
doubtless be found to be our largest 
sabre-tooth. 

Among the remains obtained by 
Charles M. Wheatley from a cave on 
the Schuylkill river, in Pennsylvania, 
which I described in 1871, there oc- 
curred a part of the canine of a sabre- 
tooth. Hoping to obtain better speci- 
mens, I did not include it in the pub- 
lished lists. Having established the 
existence of the genus Srz/odon as a 
contemporary of the sloths during the 
Pliocene period in North America, it 
becomes probable that the species of 
the caves is also to be referred to it. 
The canine in question has lost most 
of its crown. It is of smaller size than 
that of cither of the three species pre- 
viously mentioned, and its basal por- 
tion is more compressed. This com- 
pression is a marked character, and I 


refer to it the name Swlodon gracilis, 


by which the species may be known. FIG. 15. — Smilodon necator; 
humerus of specimen Figs. 12, 
Unxcia Grav (Cope emend.). 13, from front, one-third natural 


size. Mus. Cope. 
I:xtinct species of this genus have 


been found in the late Miocene and subsequent deposits in 
India, Europe and North America. It is distinguished from the 
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true Felis by the round form of its pupils. This can only be ob- 
served in the living species, so that some correlated index of it 
must be used in determining the genus from skulls. This Dr. 
Gray shows is seen in the small size of the orbits, which are 
always less than those of the species of Fels, 

Fragmentary remains from the Loup Fork formation of Ne- 
braska and the Piiocene and Quaternary of Mississippi and Cali- 
fornia have been described by Leidy under the names of /¢/rs 
augustus, atrox and imperialis. Dr. Leidy suggests that 
there may have been two species, the one (/* augustus) charac- 
teristic of the Loup Fork epoch, and / a¢rox, the second, belong- 
ing to a later period. The Uncia augusta was intermediate in 
size between the U. ovca and the tiger, while the Uncia atrox was, 
according to Leidy, larger than the lion or tiger. It represents 
in America the Uxcia spelea of the European caves, and should 


be carefully compared with that species. 


TWIN LAKES AND TEOCALLI MOUNTAIN, CEN- 
TRAL COLORADO, WITH REMARKS ON THE 
GLACIAL PHENOMENA OF THAT REGION. 

BY F. V. HAYDEN. 

NE of the most interesting localities in Central Colorado, is 
the Twin lakes. These lakes are situated at the point where 
Lake Fork issues from the Sierra Madre, or Wasatch range, into 
the short valley which opens into the Upper Arkansas. At no 
distant period this point, with its surroundings, will form one of 
the most popular and desirable watering places in the West; 
already every available spot in the vicinity has been purchased for 
the purpose of erecting summer houses. The elevation of the 
lakes is 9357 fect above sea level. Some of the loftiest peaks in 
Colorado are in full view of the surrounding hills. Massive 
mountain, Mt. Elbert, Harvard, Yale and Princeton peaks, rise to 
heights of over 14,000 feet. The massive granite mountains on 
every side, are among the most rugged and picturesque in the 
Rocky Mountain region. 
During the survey of this region in 1873, under the direction 
of the writer, these lakes were carefully sounded, and_ their 
greatest depths were found to be respectively seventy and 


seventy-six feet. These are formed in basins, as it were, which 
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were undoubtedly scooped or worn out of the granite rocks by 
glacial action. They afford a splendid example of what Prof. 
Ramsay, the eminent geologist of England, calls “ Rock Basins,” 
the origin of which he has so graphically explained in his volume 
on the ‘ Physical Geography and Geology of Great Britain.” In 
the Upper Arkansas valley there seems to have existed in glacial 
times, one immense glacier, rising to the height of 1000 to 15300 
feet on the mountain sides, and filling up the entire valley, with 
tongues or branches extending up the numerous side cafions. A 
description of this remarkable district may be condensed from 
the Report of the U.S. Geol. and Geog. Survey of the Territo- 
ries for 1873 and 1874. The Arkansas valley, from its head in 
Tennessee pass to the point where the river cuts through the 
Front or Colorado range and opens out into the plains, has been 
worn out of the granite mass toa great extent. The origin of 
this valley is mostly due to erosion. From the crest of the Park 
range, on the east side of the Arkansas river, to that of the Wa- 
satch on the west, the average distance in a straight line must be 
at least ten or fifteen miles, and the average elevation above the 
water level of the river 1500 feet. It is probable that this great 
space was, at no very ancient period, filled with one vast glacier, 
which doubtless performed the greater part of the grinding up of 
tlie rocks and the wearing out of the valley. The glacier-worn 
sides of the gorges, point strongly to that conclusion. 

But in this brief article we must confine ourselves mostly to 
the limited district, the valley of Lake Fe ‘, in which the Twin 
lakes are located, the subject of the illustration. The valley of 
Lake creek is filled with the morainal deposits for which both 
sides of the Wasatch range of mountains are so remarkable. It 
would seem that the great glacial force moved here in a direction 
a little south of east, inasmuch as the mass of the detrital mat- 
ter is heaped up on the south side. The two lakes -are about 
three hundred and _ fifty yards apart, with a small stream flowing 
from the upper into the lower, about twenty feet in width. The 
interval is made up of worn detrital matter, but over it and 
around both lakes, are mounds or oblong ridges of drift; and scat- 
tered over the surface, are masses of granite, coarse in texture, 
with crystals of feldspar, one and two inches in diameter, aggre- 
gated together. The rock has the appearance of a feldspathic 
breccia. The lower lake is about two and a-half miles in length 
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and one and a-half miles in width, the upper lake is one mile in 
length and a-half mile in width. As we have stated before, the 
greatest depth was found to be seventy to seventy-six feet. The 
Lake creek rises about twelve or fifteen miles away, at the crest 
of the Wasatch range, and flows through a deep gorge or cafion, 
with signs of glacial erosion its entire length, and as it issues 
from the mountains into the main valley, has become a consider- 
able stream. These lakes are really expansions or basins in this 
stream and a part of it. That these lakes have been slowly 
diminishing in area, we know by the iand bordering on both of 
them. Above the Upper Twin lake, there is a half mile in width 
of boggy meadow, which at no distant period must have been 
covered by the lake. At the head of the valley, or where the 
gorge begins, there is a sort of natural bridge, where the stream 
has worn anarrow channel through the rocks. At the summit 
the gorge is about eight feet wide, and in it a huge boulder has 
lodged. The stream rushes down its steep, narrow, winding 
channel with great force. On the north side there is a huge 
boulder just ready to topple off into the channel, which is fifty 
feet in diameter. On the sides of the channel are several most 
remarkable rounded cavities worn in, like pot holes, six to ten feet 
in diameter. One of these occurs twenty feet above the water level 
of the creek at the present time. The worn rocks, or roches mou- 
tones, are Most admirably shown everywhere, and portions crop 
out in the bottom of the valley to indicate the force as well as the 
extent of the erosion. It is quite possible that if all the dédrzs 
could be stripped off the gorge and valley, the grooved or 
scratched surfaces would be apparent. One immense mountain 
mass on the north side seems to have resisted the eroding forces, 
so that from base to summit, a heighth of one thousand feet, it is 
smooth, like enamel. The great glacier which must have filled up 
the channel, has probably been obstructed, in its slow downward 
movement, by this projecting point of the mountain. The great 
branch glaciers of Lake creek must have been at least 1500 feet 
thick. The valley or gorge is of nearly uniform width, about 
one-fourth of a mile, and the glacier must have ploughed its way 
along, removing a great thickness of the gneissic rocks on either 
side and on the bottom, rounded remnants of which can be seen 
cropping everywhere from the detritus. About six miles dbove 
Twin lakes, in a straight line, Lake creek forks, one branch ex- 


tending up toward the north-west, and the other south-west. 


Teocalli Mountain, Central Colorado. 
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Both separate again soon into a number of smaller branches, 
which end in amphitheaters near the crest. There is not space 
here to dwell in detail on the remarkable features of this region. 
The student will find here the most wonderful examples of ero- 
sion, and an almost unlimited view of varied glacial phenomena ; 
the lover of sport can find abundant trout fishing in the lakes and 
various kinds of game in the mountains; the invalid, pure air and 
water, so that at no distant period the region about Twin lakes 
must become a famous ‘resort: for seekers after health and 
pleasure. 

Teocallt mountain.—On the west side of the Main or Wasatch 
range, in a nearly direct line from the Twin lakes, is a mountain 
peak of very singular but interesting appearance. This peak 
forms the subject of our second illustration. The name was given 
this peak by the Survey on account of its resemblance to the 
celebrated sacrificial mound of Mexico. The mass of rock 
seems to have been elevated by forces acting in a vertical manner 
so that the strata are nearly or quite horizontal, yet its summit is 
13,131 feet above sea level. The peculiar form is pyramidal and 
the strata of various colored sandstone and clays are so arranged 
as to form a series-of steps from base to summit. The texture of 
the rocks is quite varied, from a fine sandstone or quartzite to a 
conglomerate interlaid with thin seams of clay, which is weath- 
ered out so as to permit the harder beds to project out like steps. 
There is an enormous thickness of these variegated beds, and 
while a great portion may be of the age of the Jura-trias, the 
lower portion is believed to belong to the era of the Permian, or 
Permo-carboniferous. From this point can be seen distinctly the 
remarkably picturesque forms of Pyramid, Maroon and other 
mountains, rising to an elevation of over 14,000 feet, yet com- 
posed of nearly horizontal beds of these variegated rocks. Th 


prevailing color isa dull red or purple. Maroon peak, 14,003 
feet above sea level, receives its name from its prevailing color. 
Great numbers of these peaks, which in the aggregate, form the 
celebrated Elk Mountain range of Central Colorado, seem to 
have been originally thrust up through the overlying Cretaceous 
and Tertiary beds with the utmost irregularity, producing a series 
of faults and overturnings of strata, equalled in very few localities 
on this continent. Teocalli mountain does not present the 


appearance of having been eroded since the uplift, and the vast 
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thickness of superincumbent strata may have been removed prior 
to its elevation, but we know that at least 10,000 feet of more 
modern beds, at one period rested upon it. The illustrations 
accompanying this paper will serve to convey some idea to the 
reader of the unique scenery which abounds in the mountain 
regions of Central Colorado. 
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A SKETCH OF THE PROGRESS OF BOTANY IN THE 
UNITED STATES IN THE YEAR 1879. 
BY PROF. C, E. BESSEY. 


Anatomy and Physiology —In this department the observa- 
tions of the botanists of this country, as shown by their published 
papers, were directed mainly to the reproductive organs and their 
functions; and with ou. or two exceptions the papers were short, 
involving but a few quickly-made observations. Little or no 
work was done in micro-anatomy (histology) and proper physi- 
ology. 

\While we may regret that so much of the field has been so 
sadly neglected in our country, we should remember, that as a 
rule our botanists are overloaded with other duties which render 
it often impossible for them to command the time for making the 
necessary investigations. 

In the January number of the Naruratist, Prof. J. E. Todd 
published a paper “On Certain Contrivances for Cross-fertiliza- 
tion in Flowers,” illustrated by eight wood-cuts, in which he 
described the modes of pollination in Martynia, Penstemon and 
Lobelia, and added a few observations upon the structure of the 
Iris flower. In the same journal Mr. William Trelease published 
p. 427) a paper “On the Fertilization of several species of 
Lobelia,” and another (p. 688) on “The Fertilization of our 
native species of Clitoria and Centrosema,” both illustrated by 
several cuts. Thomas Mechan’s paper “On the Fertilization of 
Yucca,” read before the American Association for the Advance- 
ment of Science, is interesting from the fact that it shows that in 
Yucca, where we appear to have so perfect an adaptation of 
flower and insect (Prenuba yuccasella), pollination may still be 


effected by other and unusual means. 
Prof. W. J. Beal described in the American Fournal of Science 
and Arts for May, some “ Experiments in Cross-breeding plants 
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of the same Variety.” Of Indian corn and wax beans, two lots 
of each were obtained from widely different localities ; these were 
so planted as to secure cross-fertilization in certain cases, and fer- 
tilization without crossing in others. The result was shown to 
be highly favorable to the crossed plants. 

Dr. M, E. Elrod’s paper on the “ Seeds of the Violet and other 
plants as Projectiles,’ in the February Naruragist, and that of 
R. E. C. Stearns in the July number of the same journal, on “ The 
Form of Seeds as a Factor in Natural Selection,’ contribute 
somewhat to our knowledge of the means for the distribution of 
the seeds of plants. 

Of other papers in this department, the following may be men- 
tioned: “ Trimorphism in Lithosperimum canescens,” by Mr. E. F. 
Sraith in the Botanical Gazette for June; “ Sexual differentiation 
in Efige@a repens,” by Mr. L. F. Ward; “ Note on the movement 
of the stamens of Sabbatia angularis,’ by the same author, both 
read before the American Association for the Advancement of 
Science; “Objects of Sex and Odor in Flowers,” by Thomas 
Meehan, read before the A. A. A. S., and printed in the Sczentzfic 
American, Oct. 1879, pointing out that “variation is not merely 
an incident of form, but that it must necessarily be a primary 
object in nature; that the institution of sex is but an incident in 
the primary law of variation; and that all the machinery for fer- 
tilization and cross-fertilization is with the object of causing a 
change of form far in the future, and with no material bearing on 
the good of the individual, or even of the race.’ Here should 
be mentioned Prof. Tuckerman’s paper, “The Question of the 
Gonidia of Lichens” (Am. Four. Sct. and Arts, March, 1879), a 
review of Dr. Mink’s recently published observations. The re- 
viewer gives a short résumé of the lichen-gonidia controversy, and 
records some observations of his own, which he regarded as con- 
firmatory of those of Dr. Minks. 

B. Systematic Botany —a. Fungi—One of the most important 
contributions in this department is Mr, C. H. Peck’s “ Report of 
the Botanist” in the Thirty-first Annual Report of the New York 
State Museum of Natural History. This report, although bear- 
ing date of January, 1878, was actually not published until 1879. 
Many new species of Fungi (mostly Basidiomycetes and Ascomy- 
cetes) are described. One of the most interesting of these is the 


one which lives parasitically within the abdomen of the seventeen- 
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year Cicada, and which Mr. Peck proposes to put into the new 
genus J/assospora, which he briefly characterizes. The table 
giving the synonymy of the Myxomycetes of New York, and 
the critical notes which follow are valuable, especially to those 
who do not have access to Rostafinski’s work. 

In.the ‘“‘ United States Species of Lycoperdon,” a paper read 
Feb. 4, 1879, by Mr. C. H. Peck, before the Albany Institute, we 
have the first approximately complete account of the puff-balls of 
this country. The paper opens with a general description of 
puffballs, covering six pages. This is followed by a synoptical 
table of the species, which are arranged under two sections, viz: 
Bovistoides and Proteotdtes, according 


=~ 


as the peridium ruptures 
irregularly or regularly. The excellent specific descriptions 
which follow in the body of the paper, are based upon Mr. Peck’s 
personal observations, and these are supplemented by remarks 
upon the general and more obvious characters, as well as the dis- 
tinguishing features of such species as are closely allied and lia- 
> > 

ble to be confused. Nineteen species are thus described in full 

and four others, known to occur in the United States, but not 


seen by Mr. Peck, are more briefly noticed at the end of the 


paper. <A list of publications consulted closes this valuable con 
tribution. 

The same indefatigable mycologist, in several short articles in 
the Botanical Gasette, described thirty-eight new species trom 


various parts of tne United States. Of these twenty are Ure- 
dine, six Hymenomycetes and four Gasteromycetes, 

M. C. Cooke, in the March number of Gvezi//ea described sev- 
eral new species from California, and in the September number of 
the same journal, Mr. Cooke and J. B. Ellis described thirty or 
more new Fungi from New Jersey. 

Baron Theumen’s short contribution in the October Bulletin of 
the Torrey Botanical Club, contained descriptions of several new 
Species. 

A 

In F. B. Hine’s ‘“ Observations on Several Forms of Saprole: 
nie,” begun in the October (1878) American Quarterly 
scopical Fournal, and concluded in January, 1879, we have one of 
the first records of a careful study of the plants of this interest- 


ing order in this country. Four plates, filled with many figures, 


accompany the paper. 


J. B. Ellis’ paper “On the Variability of Spheria quercitum 


4 
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Schw.,” published in the Proceedings of the Academy of Natural 
Sciences of Philadelphia, 1879, p. 66, shows the growth of a 
healthy critical spirit, the author having satisfied himself that the 
species named includes thirteen or more forms hitherto regarded 
as distinct species. 

Dr. Farlow’s lecture on “ The Diseases of Forest Trees,” an 
abstract of which was published in the Transactions of the Massa- 
chusetts Horticultural Society (1879), consists of a plain account 
of the fungoid growths upon forest trees. As a contribution to 
the popular economic mycology of the United States, this lecture 
is to be regarded as a most valuable one. 

Thomas G. Lea’s list of “ The Fungi collected in the vicinity 
of Cincinnati,” originally published in 1849, was republished with 
a few additions, by J. F. James in the Journal of the Cincinnati 
Society of Natural History, 1879. In its revised form it includes 
319 species, 

Of the two American exsiccati now publishing, Centuries m1 
and Iv of Ravenel and Cooke’s Fungi Americani appeared early 
in 1879, and Centuries 11 and 111 of Ellis’ North American Fungi. 

6. Alge—tIn the Proceedings of the Boston Society of Natural 
History, 1879, Dr. B. D. Halsted published a valuable paper on 
the “Classification and Description of the American species of 
Characez.” Eight species of Nitella, one of Tolypella and nine 
of Chara are fully described. The references to descriptions 
and exstccatt appear to be full, and the geographical distribution 
of the species is as well worked out as the material at the com- 
mand of the author would admit. A valuable list of the works 
consulted in its preparation is found at the end of the paper. 

Dr. T. F. Allen's “ Characeez American,” of which Parts 1 and 
iI were issued in 1879, is another valuable contribution to our 
knowledge of the hitherto little studied American species of the 
Characeze. Each part consists of a colored lithograph of a spe- 
cies accompanied by descriptive letterpress. 

“ The Seaweeds of Salt lake,” is the title of a short article by 
Dr. Packard in the November Narurauist. It is composed 
mainly of Dr. Farlow’s preliminary report upon a collection of 
Algz obtained by Dr. Packard from the Great Salt lake of Utah. 
Two of the species are recognized as marine forms, while the 
third is new. 

Francis Wolle, in an article entitled ‘‘ Dubious character of 


VOL, XIV.—NO. XII. 56 
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some of the genera of fresh water Algz,” published in the 
American Quarterly Microscopical Fournal, records some of his 
observations upon the unicellular forms of vegetation occurring 
in fresh water, and “ questions the place given them as plants,” 


and suggests that many of them “are merely forms of gonidia 
or spores or sporangia, various stages of development in the life 
history of filamentous plants.” The same writer, in the Bulletin 
of the Torrey Botanical Club (January and February, 1879), pub- 
lished a “ Synopsis of the Discoveries and Researches of fresh 
water Alge in 1878,” in which some American species are, for 
the first time, described, and many others catalogued. 

Fasciculus 111 of Algzee Exsiccate Am. Bor., containing thirty 
species of the larger alge (Fucacee and Floridez) was issued by 
the authors, Farlow, Anderson and Eaton, during the year 1879. 

c. Lichens—But little appears to have been published in 1879 
by the lichenologists of this country. Prof. Tuckerman’s list of 
the lichens in Dr. Rothrock’s “ Catalogue of the plants collected 
in Nevada, Utah, California, Colorado, New Mexico and Arizona” 
(Wheeler's Report, Vol. v1) is the only publication in this depart- 
ment which has come to hand, 

ad. Bryophytes (Mosses and Liverworts )—In the catalogue just 
referred to above, Thomas P. James enumerates seventy-nine spe- 
cies of mosses, and C. F. Austin fifteen species of liverworts. In 
Mr. James’ list the less known species and genera are described, 
and to nearly all short notes upon habit or habitat are appended. 

“ Descriptions of some new species of North American Mosses,” 
by Leo Lesquereux and Thomas P. James (Proc. Amer. Academy 
of Arts and Sciences, 1879), includes the descriptions of fourteen 
new species, mostly from the Southern and Western States. 

Under the titles of “Some New Musci” (Botanical Gazette, 
April, 1879), “ Bryological Notes” (Bull. Torr. Bot. Club, Sept., 
1879), and “ Notes on Hepaticology” (Ibid, April, 1879), the 
lamented C. F. Austin described a considerable number of new 
mosses and liverworts. 


e. Pteridophytes (Vascular Cryptogams).—It is a pleasure to 
direct the attention of botanists to the industry of Prof. Eaton, 
whose “ Ferns of the Southwest” (Wheeler’s Report, Vol. v1), 
“The Ferns of North America” and “ New and little known 
Ferns of the United States” (Bull. Torr. Bot. Club, pp. 306, 360), 
appeared wholly or in part in 1879. The first includes descrip- 
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tions of all the less known ferns of the Southwest, z. ¢., the Utah- 
Arizona region. In all sixty-six species are noticed, and one fig- 
ured in Plate xxx. It should be remembered that while the 
preface to the work bears the date of 1877, the date of its actual 
appearance in the volume of which it forms a part is properly 
1879. A few copies were separately distributed some time in 
advance of the publication of the whole report, but the exact 
date of this distribution is not known to the writer of this paper. 
The great work on the “ Ferns of North America” with its fine 
colored plates was nearly brought to a close during the year 
1879. It will forever remain a monument to the ability of its 
author. 

In “Fern Etchings,” by John Williamson we have a notable 
example of the good work which may be done by the painstaking 
lover of plants. The volume contains plates of sixty-eight ferns 
of the United States, with letterpress descriptions of each. 

G. E. Davenport’s “ Catalogue of the ‘Davenport Herbarium’ 
of North American Ferns ” 
plete catalogue of the ferns of this country. It contains one hun- 
dred and forty-two species, besides sixteen varieties. 

Among other publications, Mr. J. F. James’ list of vascular 
cryptogams in his catalogue of Cincinnati plants, above referred 
to, and Prof. J. W. Chickering’s list in his catalogue of the plants 
of Dakota and Montana (Bull. U. S. Geol. and Gograph. Survey, 
Vol. 1v), deserve mention. Baron Eggers’ similar list, in his 
“Flora of St. Croix and the Virgin islands” (Bull. U.S. Nat. 
Museum) should also probably be noticed here. 

jf. Phancrogams.—The most notable contribution in this depart- 
ment is the “ Report upon the Botanical Collections made in por- 
tions of Nevada, Utah, California, Colorado, New Mexico and 
Arizona, during the years 1871 to 1875,” by Dr. J. T. Rothrock, 
being Vol. v1 of the Reports upon the U. S. Geographical Sur- 
veys west of the 1ooth meridian, in charge of Lieut. Wheeler. 
The work contains a General Report, in which the general fea- 
tures of the flora of the Colorado and the New Mexico.-districts 
are separately described. This portion also contains some valu- 
able and interesting notes upon economic botany. The main 
part of the work consists of the catalogue proper. This is mod- 
eled after Sereno Watson’s “ Botany” of the Clarence King Re- 
ports. All the genera and species not contained in Gray’s Man- 
ual, or in Watson’s Botany, are here fully described. 


is interesting as being the first com- 
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While Dr. Rothrock bore the burden of the work, he availed 
himself freely of the aid of such excellent botanists as Mr. Wat- 
son, who worked out the Leguminose, Dr. Engelmann (Cactacez, 
Asclepiadacee, Gentianaceze, Cuscutez, Euphorbiaceze, Cupul- 
iferz, Loranthacez, Conifer, Amaryllidacee and Juncacez), 
Prof. Porter (Polemoniacez, Borraginacez, Scrophulariacez, Labi- 
atz and Polygonacez), M. S. Bebb (the genus Salix), Wm. Boot 
(the genus Carex) and Dr. Vasey (the Graminee). Twenty-nine 
excellent plates of flowering plants, mostly from drawings by 
Isaac Sprague, accompany the volume. 

Dr. Gray's “ Botanical Contributions” (Proc. Am. Acad. of Arts 
and Sciences) contained (1) “‘ Characters of some new species of 
Composite in the Mexican collection made by C. C. Parry and 
Edward Palmer, chiefly in the Province of San Luis Potosi, in 
1878,” and (2) ‘Some new North American Genera, Species, &c.” 
The new genera are Svksdorfia, a Saxifragaceous genus from the 
Columbia river, and //owellia (Lobeliacez) from Oregon. 

Sereno Watson’s “Contributions to American Botany, 1x’ 
(Proc. Am. Acad. of Arts and Sciences), issued July, 1879, con- 
tained (1) a “ Revision of the North American Liliacez,” and (2) 
“Descriptions of some new species of North American Plants.” 
Under the first part, the fifty genera and two hundred and thirty- 
five native species are arranged and described. The whole or- 
der, which here includes the Melanthaceze, is divided into 
sixteen tribes, “based upon the characters of the inflorescence, 
and such others as can be used without separating evidently 
allied genera.” The Allieze come first, then the Milleae, Conval- 
lariee sixth, Yuccee ninth, with Liliew, Uvularieze, Trilliez, 
Veratrez following in order, and the Xerophyllez at the end. In 
the second part the new genus /od/isteria (Eriogonez) is described. 

“ The Willows of California,” by M.S. Bebb, issued July, 1879, 
consists of advance sheets of the “ Botany of California, Vol. 11.” 
Six new species and seven new varieties are described. 

Wm. M. Canby, in the Botanical Gazette for March, published 
under the title of “ Notes on Baptisia,” a valuable synopsis of an 
arrangement of the North American species, sixteen in number. 

Among the lists of plants the following may be mentioned, viz: 
Prof. J. W. Chickering’s “Catalogue of the Phaenogamous and 
vascular Cryptogamous Plants collected during the summer of 
1873 and 1874 in Dakota and Montana,” published in Bull. U. S. 
Geol. and Geog Survey, Vol. tv; this enumerates 673 flowering 


\ 
\ 


1880. } in the United States in the year 1879. 869 


plants; J. F. James’ “ Catalogue of the Flowering Plants, Ferns 
” with 869 flow- 
ering plants; “Colorado Plants,” a list of plants collected in 
Central and Southern Colorado, by I. C. Martindale, published in 
the November NATuRALIST, with notes upon the rarer species ; 
“Ballast Plants in New York city and its vicinity,’ by Addison 
Brown, in the November Bull. Torr. Bot. Club, enumerating 258 


and Fungi growing in the vicinity of Cincinnati, 


species. 

Here must be mentioned the fine work by Thomas Meehan, 
“The Native Flowers and Ferns of the United States,” consisting 
of chromo-lithographs with explanatory letter-press. This work 
continued to be issued in parts through the year. 

Baron H. F. A. Eggers’ “ Flora of the St. Croix and Virgin 
Islands,” published in Bull. U. S. Nat. Museum, should probably 
be noticed here. It enumerates 977 flowering plants. 

C. Geographical and Gevlogical—Under the title of “A Visit 
to the Shell islands of Florida,’ A. H. Curtiss, in the Febru- 
ary, March and May numbers of the Botanical Gazette, gives an 
interesting account of the vegetation of these little-visited islands. 
Much like this also is J. H. Redfield’s ‘ Notes of a Botanical Ex- 
cursion into North Carolina,” in the July and August numbers of 
the Bull. Torr. Bot. Club. In the party were Dr. Gray, Prof. Sar- 
gent, Mr. Canby and others, and one important object of the 
excursion was the finding of more specimens of Shortia. 

“ The Forests of Central Nevada, with some remarks on those 
of the Adjacent Regions,” by Prof. C. S. Sargent, in the June 
Am, Four. Sct. end Arts, contains notes upon the trees of the 
region, and comparative lists of the ligneous floras of the Rocky 
mountains, the Nevada and the Sierra Nevada regions. Much 
like the foregoing in treatment, but referring to very different 
plants, is Dr. Gray’s paper, “ The Pertinacity and Predominance 
of Weeds,” in the September Am. Four, Sci. and Arts. 

In the Bulletin of the U. S. Geol. and Geographical Survey, 
Vol. v, W. H. Holmes contributes an interesting article on the 
“Fossil Forests of the Volcanic Tertiary Formations of the Yel- 
lowstone National Park.” In some places the aggregate thick- 
ness of the strata reaches more than one vertical mile (5500 feet), 
and throughout these strata are found vast numbers of silicified 
remains of tree trunks. The article is accompanied by a figure 
of the north face of Amethyst mountain, showing a precipice 
composed of upwards of two thousand feet of strata. 
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In the American Fournal of Science and Arts for April, Leo 
Lesquereux published a review under the title, “ Notice of Gas- 
ton de Saporta’s Work: ‘The Plants of the world before the 
advent of man,’” which is to be regarded as a real contribution to 
Phytopalzontology. 

Dr. Dawson’s paper “On Tertiary Plants,” published in the 
Report of the Geological Survey of Canada for 1879 has not 
been seen by the writer of this article. 

D. Historical—‘ The Chronological History of Plants: Man’s 
record of his own existence illustrated through their names, uses 
and companionship,” by Charles Pickering. In this large volume 
the author aimed to present in a condensed form all that is known 
as to the plants used by or spoken of by the ancients. It isa 
monument to the patience and industry of its lamented author. 

Of a very different nature is Frederick Brendel’s “ Historical 
Sketch of the Science of Botany in North America from 1635 to 
1840.” (Am. NATURALIST, p. 754). Beginning with Cornut’s 
Canadensium Plantarum Historia, 1635, “ the first book on North 
American plants ever written,” the author notices in chronologi- 
cal order the publications relating to American botany down to 
the year 1840. 

£. Text Books—Two notable text books made their appear- 
ance during the year, viz: Gray’s “ Botanical Text Book: I— 
Structural Botany,” and Goodale’s “Concerning a few Common 
Plants.” The first is the now well-known revision of the old 
Botanical Text Book. It is unnecessary to describe it; it at once 
took rank as one of the best books on structural botany extant. 
The second book is unfortunately less widely known. It was 
prepared as a supplement to a series of lectures to the teachers 
in the public schools of Boston and vicinity, As an aid to the 
earnest teacher seeking for the best methods of presenting the 
more important facts in the structure and physiology of the flow- 
ering plants, this little book is a valuable contribution. 

F. Periodical Publications —The two purely botanical journals 
of this country, 7he Bulletin of the Terrey Botanical Club and 
The Botanical Gazette, continued throughout the year without 
any marked change in their character. 

The same may be said of the botanical departments of the AMER- 
IcAN NaTuRALIsT and the American Journal of Science and Arts. 

Two journals, in which botanical articles frequently appeared, 


ceased publication for want of adequate support, viz: Sctence 
News and The American Quarterly Microscopical Journal, 
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A SKETCH OF COMPARATIVE EMBRYOLOGY. 


BY CHARLES SEDGWICK MINOT. 
V.—THE GENERAL PRINCIPLES OF DEVELOPMENT. 


HE sponges present, as we have seen, many exceptional pecu- 

liarities in their development. All the remaining Metazoa, on 

the other hand, may be treated as members of one series, which 

are governed by several general laws of embryonic growth, only 

a portion of which can, at present, be said to apply to the 
sponges. 

The fundamental law of embryology is, that the simple pre- 
cedes the complex, the general and typical, the special. All em- 
bryos obey this principle in their early growth, and most of 
them throughout all their growth; but some, after advancing 
to a certain stage, stop, or suffer a degeneration as it is tech- 
nically called—in other words, only a part of their organs con- 
tinue to develop; or even the whole animal retrogrades, 2. ¢., 
becomes simpler. Of degeneration,’ the Crustacea offer many 
instances—one of the most familiar is the common barnacle, 
which in its young or larval state swims about the ocean freely, 
having well developed limbs and sense organs, but later loses 
some of its structures, becoming in its adult condition perma- 
nently attached to the rock, Almost all parasitic forms are 
degraded. In spite of these instances, progress is primary and 
universal, degeneration secondary and exceptional. In all cases 
the embryos present to us animals stripped of the secondary 
modifications found in adult life, and exhibiting the more essen- 
tial peculiarities. Thus in very young birds we plainly recognize 
the gill slits and arches corresponding to the gills of fishes, but 
in the adult bird the gill slits have disappeared, and the arches so 
metamorphosed, that without knowing the embryo it would hardly 
be possible to discover their real connections, and their identity 
with the corresponding structures of fisn. Embryology has 
proved that gills are typical of vertebrates, although many verte- 
brates have none in the adult state. Such insight the student of 
embryology may gather from any animal and every organ. 

The next law is, that development is always gradual—to it 
there are no exceptions. Even the sudden metamorphoses, e. g., 


1E. Ray Lankester has recently published a very interesting little volume on 
degeneration in the Nature Series. 
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of caterpillars, are only apparent not real exceptions, for in the 
caterpillar the chrysalis is gradually formed, and when perfected 
is merely uncovered by the casting off of the caterpillar skin, 
which masked the changes going on within, and so also the 
opaque crust of the chrysalis conceals the butterfly being formed 
underneath. In some animals, however, the vzes¢b/e changes 
though still gradual are more rapid at one time than another, as 
whea the larval starfish (Brachiolaria) passes in a few hours into 
the adult form. The explanation of the gradualness of develop- 
ment in the Metazoa, is the dependence of the process on altera- 
tions in the single cells, and as these are small and change slowly, 
the whole effect is produced imperceptibly; we notice only that 
the embryo has advanced since we examined it before, we cannot 
see it advancing. 

Now, the construction of an animal out of the cells derived 
from the impregnated egg, depends on two things; /rs¢, the 
arrangement of the cells in relation to each other; second, altera- 
tions in the characters of the cells themselves. We have already 
seen that in the course of segmentation the cells become arranged 
in two layers, the ectoderm and entoderm, both consisting of a 
single stratum of cells, and later there is a set of cells, the mzeso- 
derm, in between, Fig. 20. Compare also Fig. 15, p. 248. 

Before proceeding further it is desirable 
to say a few words about the middle ger- 
minal layer. Concerning its origin we 
have but little satisfactory information. In 
the lower animals (Radiates) it arises from 
cells which break away from the two 
primitive layers. In the jelly fishes it 


z - hardly exists as a distinct part, but as the 
Fic. 20.—Transverse sec- 
tion through the head of em. Brothers Hertwig have shown, is rather an 
bryo Lumbricus trapesoides. t~¢ompletely separated portion of the ecto- 
derm. In the Bilateralia, or all animals 
except sponges and radiates, the mesoderm is always present as 
a distinct layer, which is formed after both the ectoderm and 
entoderm. Its exact origin has never been definitely settled, 
although the question has been interminably discussed, especially 
as regards vertebrates. It is, however, known that in some forms 
there are two special cells, one at each side of the primitive mouth 
of the gastrula, distinguished by their large size and containing a 
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large amount of nutritive matter. These cells are called the 
mesoblasts, and break up 
into smaller cells which 
form the middle germinal 
layer, Fig. 21. The cut 
represents a_ longitudinal 
section through the double 
embryo of Lumébricus trape- 
soides, after Kleinenberg. 
In this species the develop- 

Fic. 21.—Double embryo of Lumébricus trap- 
ment is unique, for each ezoides, longitudinal section. After Kleinen- 
egg normally grows into _ berg. 
two individuals. The separation begins during segmentation. The 
two embryos are united by a cord of large cells, Fig. 21 #, and 
have at first a common mouth. In the right hand embryo of the 
figure, the large mesoblast lies between the inner and outer lay- 
ers, and has already given rise to a number of cells, mes, the 
beginning of the mesoderm. In other cases it has been said that 
the mesoderm arises from the ectoderm or the entoderm, but 
nearly every observer is contradicted by some other, therefore it 
would be unprofitable for us to pursue the matter further. Suffice 
it to say that the embryonic mesoderm of the Bilateralia consists 
of a mass of cells, or of several strata when the mass is compact, 
whereas the other two layers are each but one cell thick. This 
difference is always preserved, except in the ectoderm of verte- 
brates, to which we 
shall recur. This is 
our third law. 


The fourth law is 
that the cells are 
grouped in definite 
relations to certain 
ideal axes or planes. 
The first of these 
axes is the gastrula 
or dorso-ventral,; it 
alone is clearly indi- : 
cated in the Ccelen- Fic. 22,—Diagrams to show the axes of the body: 4, 


: i with mid gut alone; 4, with fore gut: C, with fore gut 
terata. It is the line and hind gut; a, opening of gastrula; 4, of fore gut; 


which passesthrough © of hind gut. 
the mouth of the gastrula and the opposite end of the body, Fig, 22 A. 
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In order to understand the relation of the other axes, we must 
consider briefly the development of the digestive canal in the 
Echinoderms, and some bilateral animals. The diagrams in Fig. 
22 show the points which concern us now. The ectoderm 
in the young Echinoderm gastrula forms a little pit, Fig. 22 B, 3, 
near the upper end of the gastrula stomach; the bottom of 
this pit grows onto the wall of the stomach, an opening breaks 
through and the pit and the stomach form a continuous canal 
with two orifices, Fig. 22 &’. A plane passed through 
these two openings and through the gastrula axis will divide the 
body into symmetrical halves, a right and left. This plane may 
be called the median plane. It is of course purely ideal, not 
present as a structure of the embryo. In the young mollusk, a 
snail for instance, beside the first ectodermal pit, Fig. 22 C, 4, 
there is formed a second one, and always in such a position that 
the median plane passes through it, while the gastrula mouth 
lies between the two involutions of the ectoderm. The gastrula 
mouth ultimately closes, the two pits become connected with the 
entodermal cavity, their exterior openings forming respectively 
the mouth and the anus, A line passed through these two sec- 
ondary openings represents the longitudinal or antero-posterior 
axis. It must not be imagined that these axes necessarily always 
remain straight, for, on the contrary, they usually depart somewhat 
from the simple form, sometimes very much so, as in the case of 
the spirally twisted snails. These axes mark the distinction of 
dorsal and ventral surface, of right and left sides, of anterior and 
posterior ends or head and tail. In the vertebrates the axes are 
further complicated in a manner which will be studied in a spe- 
cial article, and is therefore passed over here. 

The fifth law is that, however much the weight of an animal 
increases during its development, the ratio of the free surfaces to 
the mass alter but slightly from the ratio established when the 
embryo begins to take foed from outside. It is only for convenience 
that I express this law in this precise form—in reality, about it 
our knowledge is scanty and our conceptions vague. According 
to a geometrical principle, when the bulk of a body bounded by 
a simple surface increases, the surface enlarges less than the mass 
—in the simplest case of a cube, the surface increases as the 
square, the mass as the cube of the diameter. If in a cube of 
unit diameter, one unit of surface bounds one unit of mass, then 
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in a cube of three units diameter, ze units of surface will bound 
Zwenty-seven units of mass; the proportion in the first cube is 
1:1, in the second 1:3. To maintain the proper proportion in 
the embryo, simple enlargement is insufficient, therefore the 
surface becomes more. and more irregular or uneven, being 
thereby multiplied to correspond with the bulk. The irregu- 
larities present distinctive peculiarities characteristic of each 
organ and part, and may be either large or microscopic. 
They may be conveniently classified under five heads: 1. Pro- 


_jections, either large like the limbs of insects and quadrupeds, 


the tentacles of Ccelenterates, the branchia of Amphibia, etc., or 
microscopic like the z//i of the intestine.’ 2. Délatations of the 
digestive canal and other internal cavities ; the stomach is usually 
a dilation. 3. Diverticula, or blind pouches, pushing out from 
one part or another; the lungs of vertebrates, for example, are 
diverticula of the digestive tract. 4. Folds, or ridges either longi- 
tudinal or transverse. A capital illustration is afforded by the 
common grasshopper (Caloptenus); this insect has six large 
diverticula springing from the front end of its stomach, each 
of which is traversed by twelve longitudinal folds, admirably 
shown in transverse sections, Fig.23. 4.Small pits, or ¢vvaginations, 
which form glands. They dif- 
fer from diverticula by their 
smaller size, and also in that 
they grow the mesoderm, 
while the diverticula push the (ae 
mesoderm along with them. A Patras 
section through acouple of such 
pits is shown in Fig. 24, which ‘ 
represents “mucous glands” 
from the stomach of a kanga- 
roo. It will be noticed that the 


Fic. 23.—Transverse section of gastric 
coecum of Caloptenus spretus; ep, ento- 
cells at the bottom of the pit dermal epithelium; sc, muscles ; conn, 
: connective tissue. about 40 diam. 
are larger than those nearer its 
mouth, so that the lower glandular portion is already marked off 
from the upper part or duct. Of pits, or glands as they are prop- 

1To see the w//, of which students usually have a very imperfect conception, it 
is only necessary to take a short piece of small intestine of a common mammal (dog 
or rat), slit it lengthwise, spread it out, wash it and examine with a lens, Although 
the inner surface of the intestine would be very small if it were smooth, yet in 


reality it is very great, being increased by the countless villi and glands. 
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erly called, there are many kinds, varying in shape and in the char- 
acter of the cells lining them. They 
may be straight or very much elongated 
and coiled or twisted ; they branch in 
many different ways, but all forms are 
modifications derived from simple pit- 
like invaginations. 

The necessity of proportioning the 
surface to the mass arises from the 
fact that it is only through the surface 
that food, water and oxygen can be 
taken in, refuse matters (excretions) 
ejected, and sensations from the out- 
side received. Hence when the right 
relation is once established it must be 
permanently kept up. In the grow- 


sal ing embryo the object is so to expand 

Fic, 24.— Vertical section ofthe surface that as the bulk increases, 
glands the the surface is always sufficient not 
Macropus giganteus. After Schae- 
fer. 210 diam. only to supply the cells composing it, 
but also the inner and deeper lying tissues. 

We can now understand why eggs with very little yolk are 
hatched very early, to become self-dependent larve—it is because 
of their small bulk, which enables a simple surface to answer 
their physiological needs, to digest and breathe enough, Bulkier 
eggs must reach a more advanced development, living the while 
on their own yolk, before they can lead a free life. Let it not be 
thought, however, that any one has ever determined, even ina 
single case, the proportion between the surface and the mass. 
There are reasons for thinking that the proportion varies consid- 
erably in different species, and even in individuals of the same 
species. 

The sixth law is, that in all but the lowest metazoa, there are 
several systems of cavities formed in the mesoderm. The meso- 
derm becomes more important and voluminous as we ascend the 
animal series, and so also do the cavities of the middle layer be- 
come more complex. In many animals there is one large space 
known as the body cavity, but the other spaces are for the most 
part small ; such are the organs of the circulation, the blood ves- 
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sels, and in vertebrates the lymphatic system. Another set of 
cavities forms the excretory system—the water vessels (of certain 
worms), the segmental organs and kidneys, all distinguished by 
being connected directly with the exterior by openings through 
the ectoderm. There are also tubular ducts which compose the 
secondary genital apparatus, and are, in many of the higher inver- 
tebrates and in all vertebrates, intimately connected with the 
excretory organs. Formerly it was supposed that the branching 
respiratory tubes or “rachce of insects, were mesodermic, but 
more recent investigations tend to show that they are always 
invaginations of the ectoderm. All these cavities are lined each 
by a layer of cells, one row deep, an epithelium. In the circula- 
tory channels and body-cavity, the epithelium appears to be inva- 
riably composed of broad, irregularly polygonal very thin cells, 
being a so-called pavement epithelium, while in the excretory 
tubes and genital ducts the epithelium is quite thick, each cell 
being at least as high as it is broad. 

The seventh law is of the utmost importance 


each germinal 
layer forms predetermined special tissues, and no others, and 
each tissue in a predetermined position. In all bilateral animals 
at least, the mesoderm forms, besides the organs belonging to it 
exclusively, such as the heart, etc., layers of tissue around the 
whole entoderm and ectoderm ; for example, the intestine of an 
adult animal is composed of an entodermal lining (epithelium) 
and several mesodermic coats (connective tissue and muscles) ; 
the skin is composed of an outside epidermis,? derived from the 
ectoderm, and under it the dermis, or cutis, derived from the 
inesoderm, An organ is said to be ectodermal or entodermal 
when the part essential to its physiological function arises from 
one or the other of the primitive layers; for example, the eye is 
ectodermal because its light perceiving portion is developed from 
the outer germ layer; the liver on the other hand is entodermal 
because its secreting cells are formed from the inner germ layer. 

The anatomy of adult forms does not by any means always 
reveal to which layer a given organ properly belongs. This is 
perhaps better illustrated by the nervous system than by any 

1 There are certain exceptions, ¢. ¢., the malpighian bodies of the vertebrate kid- 
neys are lined by a pavement epithelium although they form part of the excretory 
system of cavities. 


2 Often called Ayfodermis by many writers on Invertebrates, especially by ento- 
mologists. 
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other structure. In nearly all animals the central nervous 
system (nerve ganglia, 
spinal cord, etc.) lies 
quite deep, well separated 
from the ectoderm or 
skin, yet in the embryo 
the nervous system arises 
from the ectoderm (Fig. 
25, cf also Fig. 20) ap- 
Fic, 25—Transverse section of embryo Luméri- pearing at first as cells 
cus trapezoides, After Kleinenberg. Zz, ento- 
derm; £c, ectoderm; », 2, beginning of nervous VeTY Much lke the rest 
system ; 7, ciliated band separating the two parts of of the ectoderm. They 
the nervous system; ¢, ¢c’, parts of body cavity ; i 
m.c.mesoderm. Only the ventral half of the sec. Son, however, separate 
tion is figured. from their first neighbors, 


moving inwards; the mesoderm then grows in between the half 
developed nervous cells and the ectoderm, so that they are com- 
pletely divided. 

The following table shows to which of the germ layers the 
principal organs belong: 


ECTODERM. MESODERM. 
1. Epidermis or external skin. 1. Wandering cells. 
The crust of arthropods. 2. Connective tissue, fat cells, etc. 
Shell of mollusks. 3. Internal skeleton. 
Horns, hairs and nails. 4. Muscles. 
Cutaneous glands. 5. Genital products. 
Cilia of larva, etc. 6. Blood. 
2. Nervous system. 7. Organs of circulation. 
Organs of, 2 Touch. 8. Organs of excretion. 
6 Taste. g. Secondary genital organs. 
c Smell. 10, Lymphatics (and spleen). 
Hearing. 
e Sight, etc. ENTODERM. 
4. Fore gut. 1. Middle gut. 
5. Hind gut. , 2. Liver. 
6. Mouth gut (vertebrates). 3. Lungs, 
7. Gills. 4. Glands. 
8. Trachez of insects. Thyroid, pancreas, etc. 
5. Various appendages of the digestive 
canal. 
As appears from this table the destiny of each germ layer is 
predetermined. 


The eighth law is, that the simple cells formed during segmen- 
tation change their character during embryonic growth, not only 
appearing differently but altering also their activity from general 
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to special functions. Of course it is not possible to consider here 
in detail the laws of histological differentiation, the more as they 
have never received much attention, for although hundreds of 
published researches elaborately describe the changes in special 
cases, yet the general laws of the progressive development of 
cells have never been seriously discussed, and rarely subject to 
more than incidental treatment. I shall mention only three gen- 
eral principles, which are at once universally applicable and 
readily understood. 1. Structural modifications of epitheliums 
usually affect similarly a whole cluster of cells; or 2. Less fre- 
quently isolated cells only. 3. The mesodermic tissues are for 
the most part in masses (muscles, tendons, fat, etc.) not in layers, 
excepting always the epithelial lining of the mesodermic cavities. 
We have already considered one illustration of the first princi- 
ple, the formation of the central nervous system TN FANY 
(Fig. 25, 2, 2). Other areas are transformed into 
the retina, the finger nails, etc. Again smaller A | pies 
clusters into the lining of glands. Let us consider 
for a moment the peptic glands of the mammalian 
stomach, which are modifications of the simpler b 


mucous glands (Fig. 24). The peptic gland is still ao 

a straight tubular pit running down from the inner '& 
surface of the stomach, but the cells composing its = 


walls are of several kinds—one sort in the neck, a, 
two in the glandular portions, 4 and c, of which 
the darker and more closely granulate cells (“ Be- 
legzellen”’) predominate in 4, but the lighter central 
cells, 2 (“ Hauptzellen”’), inc. The central cavity 
of the gland is not shown in d6andc. The relative 
positions of the two kinds of cells will perhaps be 
better understood by a transverse section, Fig. 27, , 

through the lower part, Fig. 26 ¢, of a cluster tig ae a 
glands, such a section being of course parallel to stomach of guinea 
the inner surface of the stomach. We here have!'8i,? nest dig 


iddle portion ; ¢, 


an excellent illustration of what is meant by his- basal glandular 
tological differentiation, for the general arrange-zellen;” 9, per- 


ment of the cells is the same as in Fig. 24, but ee = 
er Rollet. 

different parts of the more complex peptic gland diam. 

they have assumed distinct forms and functions. 


The differentiation of isolated cells is often very important. In 
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the skin of many animals there are unicellular glands. Every mi- 
nute scale making the microscopic 
dust on a butterfly’s wing results from 
the modification of a single cell, from 
which the scale grows out; again in 
the ectoderm of Coelenterates, Fig. 28, 
we usually find scattered among the 
unmodified epidermal cells single net- 
tle cells (thread or lasso cells), /, and 
unicellular glands. The nettle cells 

Fic. 27.— Transverse section may be readily recognized by the 
across five peptic glands of ado- Coiled thread in each of them; the 
mestic pig; v, blood vessel; 4, . 
“‘hauptzellen ;” peripheral gland cells by a small pore and their 
cells. After Rollet. 320 diam. secretion, Fig. 28 D. 

Such are the leading principles of embryology as far as our 
space permits dealing with them, varying 
however in their exact application from group 
to group. In all the embryos of each natural 
group, we can recognize peculiarities common 
to all the members of the group, peculiarities 
which we therefore designate as_ typical. 
When, however, the embryonic form leads a 
free life, it may often present special ad»pta- 
tions that change it so much as to obscure the 
ca typical features, hence in the study of those 
modified epidermis ; 4, forms which begin their free life in an embry- 
lasso or nettle cell; 
gland cell. D, side ONic condition, we have to compare the larvee, 
view of gland cell. Af- one with another, in order, by the elimination 
ter Claus. 

of those features which are only special and 
secondary, to discover the really typical structure. This is par- 
ticularly the case with marine animals, whose larvz often have 
bizarre shapes, which have arisen, it is to be assumed, by natural 
selection among the larve, and relate to their presentation rather 
than directly to their development. Therefore we shall not pause 
to consider the forms of embryonic larvze. I hope, however, to 
publish, before long, figures which will enable the student to 
recognize the more common marine embryos, 
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EDITORS’ TABLE. 
EDITORS: A. S. PACKARD, JR., AND E. D. COPE. 


—— The metric system is extensively used in this country, 
but not yet so generally as would seem to be desirable. While its 
introduction into scientific work is quite general, its use in 
mechanics and manufactures makes slow progress. This is nat- 
ural, but we believe that the merits of the system will become so 
obvious as ultimately to command the support of all who use 
measures of any kind. It is evident that such a radical change 
can only be made slowly, and be introduced under special circum- 
stances, as, for instance, in the commencement of new manufac- 
turing or engineering enterprises. Old institutions with extensive 
apparatus, would be involved in expense in changing their scales, 
and in difficulty in instructing their employés. But we cannot on 
this account endorse the opposition which has been displayed in 
some quarters. The fact that it may cost a given firm of manu- 
facturing machinists so many thousand dollars to alter their 
measuring tools, does not justify those persons in resisting the 
general introduction of the system. The objection now most 
dwelt on, that the metre is not exactly what it professes to be, 
has, in our judgment, little bearing on the present state of the 
case. What the world wants, and sooner or later will have, is a 
uniform decimal system of weights and measures. This it has in 
the metric system, and its adoption has now proceeded so far 
that it is useless to think of proposing or creating another to take 
its place. 

We hope that the time is near at hand when a uniform decimal 
system of coinage will be adopted by civilized governments. _ It 
will be much more readily introduced into common use than the 
changes contemplated by the metric system. 


It has been demonstrated beyond all doubt that the Per- 
manent Exhibition of Philadelphia can pay its running expenses. 
Even in its present inchoate condition it supplies a need, and is 
popular with a large class of citizens. But it remains to put into 
execution the classified museum scheme which was adopted two 
years ago, and before this is done provision must be made for 
necessary repairs to the roof and floor of the building. The 
former requires attention, but the condition of the floor is more 


serious. It is to be hoped that the subscription now on foot in 
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this city to raise a fund to secure these repairs, will be successful. 
Then it will be seen whether the Board of Directors will rise to 
the importance of the work cut out by the Council of Education, 
and will really grant to that body the privilege of carrying out 
the programme they have presented. Unless this is fully and 
frankly done, the Board of Directors may rest assured that their 
labors, which have been neither few nor light, will have been 
wasted, and that the Exposition will be a failure. The Council 
of Education is composed of capable men, and such as will not 
be found to repeat their past work unless their relations to the 
Exposition are placed on a permarent and satisfactory basis. 


RECENT LITERATURE. 


THe Tarsus AND Carpus oF Birps.’—In his first paper, Prof. 
Morse gives the results of his examination of the embryos of 
various North American birds, with reference to the primitive 
constitution of their tarsus and carpus. In the former he finds 
three bones, “ebiale, fibulare and centrale. The first two unite into 
an hourglass-shaped bone such as exists among Dinosauria, the 
astragalo-caleaneum, while the last forms the cap for the metatar- 
sals, contributing to the adult tarsometatarse. In the carpus 
Prof. Morse finds four bones (rarely five), of which two become 
united with the ulno-radius, and two or three with the metacar- 
pals. He then introduces the description of a fourth tarsal bone 
found by Prof. Wyman in the “blue heron,” and mentioned by 
him ina letter. Prof. Morse concludes that this element is the 
intermedium of Gegenbaur somewhat out of place. In his quarto 
memoir, the author further investigates this fourth tarsal and its 
homologues. His studies having been directed to the lower 
birds, as penguins, auks, petrels, etc., he finds the ascending bone 
partly occupying the position of the intermedium in several of 
them. He finds that it early unites with the tibiale and fibulare, 
forming a temporary astragalo-calcaneum, which thereafter unites 
with the tibia. _ He is thus able to homologize the ascending pro- 
cess of the astragalo-calcaneum of Oruithotarsus and Lelaps with 
the intermedium. In the course of his examinations of the 
manus of the sea pigeon, Prof. Morse found curious apical expan- 
sions of the distal phalanges. 

We have been much interested in this essay, and commend 
it as a good illustration of the meaning of the term sonograph. 


1 The Tarsus and Carpus of Birds. By E.S. Morse, Ph.D. Annals Lyceum 
New York, 1872. 

The Identity of the Ascending Process of the Astragalus in Birds with the Inter 
medium. By E. S. Ph.D. Anniv. Mem, Boston Soc. N. History, 1880. 
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A MANUAL oF THE INFuUsOoRIA.'—The first installment of 144 
pages of this work impresses us with the belief that the English 
reading student who desires to become acquainted with the 
remarkable animals of which it treats, should take early measures 
to secure a copy. The execution of the work, both as to illustra- 
tions and text, is excellent, while its size is convenient for actual 
students. The author introduces us to the objects of his studies 
in a highly agreeable manner, rendering even the details of the 
history of their successive discovery interesting. The scientific 
results are important, including some systematic views which will 
at least aid in the analysis of the forms included in the class. 
Thirteen divisions are recognized which fall into four orders, viz: 
the Pantostomata, Discostomata, kustomata and Polystomata. 

Mr. Kent devotes a chapter to spontaneous generation, and we 
make some extracts treating of this obscure and _ interesting 
subject. 

“The general conclusions deducible from the long array of 
evidence now produced with respect to the question of ‘ spon- 
taneous generation,’ or ‘ abiogenesis,’ may now be briefly sum- 
marized. From every line of inquiry investigated, one and the 


same answer is invariably returned. Life in its most humble and~ 


obscure form, be it existent as impalpable germinal dust floating 
in the atmosphere, or shaken from a truss of hay, or manifested 
in its more active state as the minute monads, bacteria and other 
organisms developed in infusions, teils everywhere the same un- 
varying tale. Traced backwards to its origin, or forwards to its 
ultimate development, each type is found by patient search to be 
derived, not de xove out of dead or inorganic elements, but from 
a specific parental form identical im all respects with itself, and 
whose life-cycle is as true and complete as that, even, of man 
himself. 

“In order to arrive at a comprehensive insight into the life 
phenomena and progressive developmental manifestations of the 
special group of infusorial animalcules now under consideration, 
hay from different localities was placed in maceration and exam- 
ined continuously, from its first contact with the fluid medium, for 
periods varying in duration from a few days only to several 
weeks. The water added to the hay was of the purest possible 
description, and was frequently boiled for some time to prevent 
the introduction of extraneous germs. In all instances the results 
obtained were broadly and fundamentally the same, and differed 
only with respect to the specific types found living together in the 
separate infusions. Even here, however, the general dominance 
of two or more special forms was notably apparent. Commencing 


with the first wetting and simultaneous examination of any given 


14 Manual of the Infusoria ; including a description of all known Flagellate, 
Ciliate and Tentaculiferous Protozoa, By W. SAVILLE KENT, F.L.S. Roy. 8vo. 
London, David Boyne, 1880. 
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sample, spores of different sizes were found congregated in count- 
less numbers and in various orders of distribution throughout the 
surfaces of the vegetable tissues. The majority of these spores 
were excessively minute, spherical, of the average diameter of the 
1—20,000th part of an English inch, and required necessarily the 
employment of the highest powers of the compound microscope 
for the correct registration of their characteristic form and size. 
Sometimes these spores were to be observed collected in definite 
spherical heaps, but more often they were scattered in irregular- 
shaped patches, such patches being often again more or less con- 
fluent, and thus forming collections of considerable extent. A 
large number of these spores were likewise to be seen, detached 
from their original adhesions, freely floating in the water or col- 
lected in masses upon the peripheries of the small air bubbles that 
had here and there become entangled between the slide and cov- 
ering glass. In this latter instance the spores exhibited a thicker 
and more opaque bounding wall, and manifested, as in the case 
of lycopodium powder, the power of resisting for some time the 
hydrostatic or wetting action of the water: this property had 
already been suspected by Prof. Tyndall to be possessed by these 
minute bodies, but had not previously been practically demon- 
strated. 

“ The hay within from four to six hours after maceration revealed 
on examination of a small fragment, a considerable alteration in 
the character and comportment of the associated spores. Hith- 
erto these had displayed no signs of motion, a uniform stillness 
reigning throughout the entire expanse of the microscopic field. 
Now, howeyer, among the numbers that had become detached 
from their original adhesion to the vegetable matter, the majority 
exhibited an active vibratory motion that at first sight was 
scarcely to be distinguished from the characteristic ‘ Brownian 
movements.’ The size of these motile spores corresponded with 
that of the quiescent ones, not exceeding the 1—20,cooth of an 
inch in diameter, and without recourse to the highest magnifying 
power and the most careful adjustment of the illumination, it was 
not found possible to ascertain by what means their locomotion 
was accomplished. Examined successively with the 4's, si and 
A; inch objectives of Messrs. Powell and Lealand, it was at 
length satisfactorily determined that each individual spore or 
body was furnished with a single, long, slender, whip-like organ 
or flagellum, whose active vibrations propelled the spherical body 
through the water. These minute motile corpuscles exhibited, in 
fact, at this early stage of their development a type of organiza- 
tion in all ways comparable with that of the simply uniflagellate 
genus Monas.” 


PACKARD’s ZOOLOGY, SEcoND Epirion.'—In revising this text 


1 Zoology for Hish Schools and Colleges. By A. S. PACKARD, Jr. Second edition, 
revised. New York, Henry Holt & Co., 1880. 12mo, pp. 719. $3.00. 
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book, the author has availed himself of the criticisms of other 
naturalists, and thus made a considerable number of changes in 
the stereotype plates. Several of the figures, notably that illus- 
trating the anatomy of the cat, have been changed, and one of the 
opossum and its marsupial bone added. Other changes have 
been made in order to bring the book up to the present state of 
the science. 

Daupree’s CuemicAL GroLocy.'—This grand work may be 
regarded as a revised collected edition of the former smailer 
papers of M. Daubrée on experimental geology. It may be 
regarded as the great work of M. Daubrée’s most laborious and 
successful scientific life, and on it he may safely rest his fame. 

The first section of the work deals with chemical and physical 
phenomena—metalliferous deposits, nature of metamorphism, the 
effect of heated waters, formation of zeolites, amygdaloids, rocks 
both eruptive and metamorphic, and volcanic action. 

The second section treats of mechanical phenomena, and applies 
the rigid experimental method of trituration and transportation of 
sediments, and chemical decompositions by mechanical forces ; the 
distribution of gold in the bed of the Rhine is also discussed. The 
first chapter contains an account of the experiments on the stria- 


tion of rocks. The marks or striz are produced er imitated by ~ 


rubbing pebbles together. The second chapter treats of the 
deformations which the earth’s crust has been subjected to in for- 
mer ways. Sir James Hall’s experiments were of a similar char- 
acter. The remarkable examples of reversed folds, as shown in 
the Alpine regions, are imitated and explained, The discussion 
of the nature and causes of faults, joints and all kinds of frac- 
tures in sedimentary rocks will be read by the geologist with 
peculiar interest. The account of the experiments on the heat 
developed by the crushing, grinding and mutual frictions of rocks 
are important; it is believed that sufficient heat may be generated 
in this way to produce metamorphism. 

The second part treats altogether of cosmic bodies. Three 
hundred and fifty pages are devoted to the experimental study of 
the structure and genesis of meteorites and the accompanying 
minerals. The entire volume is well illustrated, and as a speci- 
men of typography may be regarded as a model of clearness and 
beauty. —/. V. #7. 

Hertwic's CuzroGNatH careful elaboration of 
the morphology and development of the Sagitta, the type of the 
Chetognathi, that singular type of worms, so aberrant that it has 


l Etudes Synthetiques de Geologie E-xperimentale. Par A. Daubrée. Premiere par- 
tie—Application de la méthode experimentale a letude de divers phenoménes geol- 
ogiques. Deuxieme partie—Application de la méthode experimentale a l’etude de 
divers phenoménes cosmologiques. Large Svo, 828 pages. 


2 Die Chetognathen. Lhre Anatomie, Systemath und Entwicklungeschichte. Eine 
Monographie. Von Dr. Oscar Heri wic. Mit 6 Tafeln. Jena, 1880. Svo, pp. 112. 
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by different authors been regarded as a vertebrate, a mollusk, as 
well as a crustacean, has been greatly needed. Dr. Oscar Hert- 
wig is so excellent a histologist and anatomist, that we may feel 
sure that this investigation has been made with the same exacti- 
tude which has characterized his previous labors on the lower 
animals. Our knowledge of Sagitta had already been greatly 
extended by the researches of Krohn and Kowalevsky, and owing 
to the results reached by them, no one now doubts but that 
Sagitta is a worm (Vermes), though its place among the classes 
of Vermes is uncertain. Hertwig concludes that it agrees best 
with the Nematodes and Annelides. 


WaDswWoRTH’s GEOLOGICAL PApers.'—These papers by Prof. 


Wadsworth are, like all the preceding writings of this author, of 


the most thorough character. He has made the microscopic 
study of igneous and metamorphic rocks a special study for sev- 
eral years, and by his thoroughness has elevated this department 
of geology very nearly to an exact science. The first paper, on 
the geology of Lake Superior, is the most important one, and 
contains six effective octavo plates, showing the relations of the 
different kinds of rocks to each other; the dykes, bands of iron 
ores, jasper veins, felsites, diorites are cleariy shown in their rela- 
tions to each other in the rock masses. Mr. Wadsworth has not 
relied on the microscope alone, but has given many important 
chemical analyses of minerals. The historical account of the 
explorations of others in that region, with the bibliography at the 
end of the memoirs, is very valuable. We wish we could 
quote largely from these papers, but space will not permit.— 


PHYSICAL AND GEOLOGICAL RESULTS OF THE FRENCH EXPEDI- 
TION TO OBSERVE THE TRANSIT OF VENUS.2—These beautiful vol- 
umes are a portion of the results of the French Expedition to 
observe the Transit of Venus. The first part deals with the 
physical results of the expedition, printed in fine clear type with 
eighteen excellent plates, a portion of them photographic. The 


1 Notes on the Geology of the [ron and Copper Districts of Lake Superior. By M. 


E. Wadsworth. Bulletin of the Museum o! Comparative Zodlogy at Harvard Col- 
lege, Whole Series, Vol. vit. (Geological Series, Vol. 1). pp. 157, with 6 plates. 
On the Elongation and Plasticity of Pebbles in Conglomerates. By M. E. WAbs- 


WORTH. (From the Proceedings of the Boston Society of Natural History, Vol. xx, 
Nov. 5, 1879.) 
Danatite from the Iron Mine, Bartlett. New Hampshire. By M. E. WADSWORTH. 
Picrolite from a Serpentine Quarry in Florida, Mass. By M. FE. WADsSworTH. 
2 Mission del [sle Saint-Paul Observations Astronomiques, operations photograph- 
igues, observations magnetiques et hydregraphie. Institut de France. Academie des 
Sciences. Recueil de memoires a l’observation du passage de Vénus sur le Soleil. 
(Extrait du tome II, Ist partie.) 425 pp., 4to, 18 plates and maps. 
Recherches Geologigues faites, a Aden, a la Reunion, aux Isles Saint Paul et Am- 


sterdam, aux Seychei 
460 pp., 4to, 25 plates and maps. (Extrait du tome I, 2d partie.) Paris, 1879. 


Par M. Cu. VELAIN, Maitre de conferences a la Sorbonne. 
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engravings are good, showing with great detail the surface fea- 
tures of the island, pictorially and topographically. But to the 
naturalist and geologist, the second part, by M. Velain, is of 
greater interest. This volume is illustrated with twenty-seven 
quarto plates, cight of which are by the photoglyptic process, 
and are microscopic studies of the volcanic rocks. The island 
itself is of volcanic origin, and entirely composed of igneous 
rocks. This volume is a most elaborate monograph of the min- 
eralogical and structural history of the island, by means of sec- 
tions and colored maps, and it certainly is a model of careful 
study and bookmaking. Many actual volcanoes are shown to exist 
on the island, in operation at the present time. The publication of 
these important volumes is very creditable to the Government of 
France as well as to the authors. 

M. Velain has recently published a small brochure of great 
interest in Bulletin No. 7 of the Mineralogical Society of France, 
on the microscopic study of the glass or slag resulting from the 
fusion of the ashes of grasses. It is illustrated with an excellent 
octavo plate showing the production, artificially, of the crystals 
of tridymite, anortheite, wollastonite and augite—/. 

SicsBeE’s Deep SEA SouNDING AND DreEpGING.1—It is greatly 
to the credit of American science and to our government, that it 
has taken so prominent a part in deep sea explorations. This is 
due largely to the labors and energy of the lamented Count 
Pourtales, who was a distinguished physical geographer and 
for a long time an assistant in the U. S. Coast Survey. He 
was the first to show that the warmer waters of the tropics, nota- 
biy the Floridan seas, with their profusion of tropical life, were 
underlaid by a colder bottom stratum of water with a nearly 
equal profusion of what was hitherto supposed to be purely Arc- 
tic life. The Norwegian marine zoologists had previously demon- 
strated the existence of a deep-sea fauna off the coast of Norway, 
and the Swedish naturalist, Loven, had suggested that this deep 
sea fauna was widespread over the ocean bottom, but Pourtales 
demonstrated it, and the subsequent deep sea explorations of the 
English Navy, especially the Challenger Expedition, carried out 
and extended Pourtales’ discoveries. 

Pourtales was aided and advised by his friend Agassiz, and the 
work of exploration of the ocean bottom under the Gulf Stream 
off the Floridan peninsula, and in the Gulf of Mexico, as well as 
off the southern coast of the United States, has of late years been 
extended by the officers of the U.S. Coast Survey, Mr. Alexan- 
der Agassiz being the naturalist of the recent expeditions. The 
Coast Survey has now a beautiful steamer, the A/ake, of 350 tons, 


1 United States Coast and Geodetic Survey. CARLISLE P. PATTERSON, Superin- 
tendent. Deep sea Sounding and Dredging. A description and discussion of the 
methods and appliances used on board the Coast and Geodetic Survey Steamer 
Blake. By CHARLES D. Sicsner, U.S.N. Washington, D. C., 1880. 4to, pp. 192. 
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built and equipped for the work of deep sea sounding and dredg- 
ing. The successive officers, Commanders Howell, Sigsbee and 
Bartlett, especially Commander Sigsbee, have devised the most 
elaborate and effective machinery for this difficult work, and 
the present elegant volume gives in great detaii the methods 
and instruments for studying the physics of the sea and for 
investigating the life of the ocean from the surface to the 
bottom, even to the abyssal depths; subjects bearing intimately 
on the physics, geology and biology of the globe. The Superin- 
tendent of the Coast Survey, after giving in a prefatory note the 
history of these undertakings, refers with pride to the fact “ that 
in the small steamer lake, of only 350 tons burthen, n. m., under 
the energetic and skillful commands of Lieut. Com. Sigsbee and 
Com. Bartlett, with a full complement of forty-five, including 
officers and crew, more rapid work was done than had been 
accomplished with the old methods and appliances by the Chad/- 
lenger, a vessel of over 2000 tons burthen, with a complement of 
twenty-nine naval and civil officers and a correspondingly large 
crew.” 

RECENT Books AND PAMPHLETS.—History of North American Pinnipeds. By 


Joel A. Allen. (Dep. Int., U. S. Geol. and Geog. Surv. Terr., Misc. Pub. No. 12). 


pp. 785. Washington, 1880. From the author. 

Annual Repcrt of the National Academy of Sciences. pp. 22. Washington, 
1880. From the academy. 

Description of Four New Species and a new variety of Silurian Fossils and Re- 
marks on others. By S. A. Miller. (From Journ, Cincinnati Soc, Nat. Hist. Oct. 
1880.) pp. 5, 1 plate. From the author. 

The Devonian Insects of New Brunswick. By Samuel H. Scudder. (From An- 
niv. Mem. Boston Soc. Nat. Hist.) 4to, pp. 41, 1 plate. Boston, 1880. From the 
author. 

Etude sur la Faune Ichthyologique de !Ogooue par M. H. E. Sauvage. (From 
Nouv. Archiv. du Museum, deuxieme série. Paris, 1880.) 4to, pp. 55, 3 plates. 
From the author. 

Notice sur les Travaux Scientifiques de Belgrand par M. A. Delaire. 8vo, pp. 20. 
Paris, 1880. From the author. 

Zoologie in Beziehung zur Anthropologie mit Einschluss der tertiZren Siiugeth- 
iere. Von Dr. W. Branco. (From Archiv, fiir Anthrop., for 1879 and 1880.)  4to, 
1880. From the author. 

Centralblatt fiir das gesammte Forstwesen. Heft. 5. May, 1880. Svo, pp. 6. 
From the editor, 

Vorlaufige Mittheilung itber die Entwickelungsgeschichte der Petromyzonten. 
Von Dr, W. B. Scott. (Ext. from Zool. Anzeiger, 1880, No. 63 u 64.) 8vo, pp. 7. 
From the author. 


Untersuchungen iiber die Organization von Cycloclypeus ucarp. und Orbitoides 
D’Orb. Von. Dr. K. Martin. pp. 24, 2 plates. 1880. From the author. 

Untersuchungen iiber die Organization von Astylospongia Ferd. Roem., und 
Bemerkungcen iiber die Natur der Wallsteine, Meyer. Von. Dr. K. Martin, Wismar, 
Aus dem Archiv. des Ver. der Freunde der Naturg. in Mecklenburg Jahrg. 31. 

8vo, pp. 32, I plate. Neubrandenburg, 1877. From the author. 

Ichthyologische Beitriige (tx.) Von. Dr. Franz Steindachner. 1. Uber eine 
Sammlung von Flussfischen von Tohizona auf Madagascar. Ul. Uber zwei neue 


Agonus-arten aus Californien. 1. Uber einige Fischarten aus dem noérdlichen 
Japan, gesammelt vom Prof. Dybowski. (Aus dem LXXxit Bande der Sitzb, der k. 
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Akad. der Wissensch. 1. Abth. Juli- Heft. Jahrg. 1880.) pp. 29, °6 plates. From 
the author. 

Topographical and Geological Atlas of the district of the High Plateau of Utah, to 
accompany Report of Capt. C. E. Dutton. (Dep. Int, U. S. Geol. and Geog. Surv. 
Rocky Mountain Region.) Atlas, 8 sheets. New York, 1879. From the survey. 

Contributions to the anatomy of the genus Pentremites, with description of new 
species. By Dr. G. Hambach. (From ‘Trans. St. Louis Acad. of Sciences). 8vo, 
pp. 16, 2 plates. From the author. 

Etude Stratigraphique et Paléontologique des Terrains Jurassiques du Portugal par 
Paul Choffat. pp. 12, 72. Premiere Livraison. Lisbon, 1880. From the 

Pl 
author. 

Mémoire sur les Poissons Fossiles des lignites de Sieblos. T. C. Winkler, pp. 24, 2 
plates. 

Description de Quelque Restes de Poissons Fossiles des terrains triassiques des en- 
virons de Wirzbourg. T. C. Winkler, pp. 41, plate, 5. 

Note sur Quelques Dents de Poissons Fossiles de oligocene inférieur et moyen du 
Limbourg. Par T. C.Winkler. pp.12. (Three Extracts of the Archives de Musée 
Teyler, Vol. v, Livr. 2). Harlem, 1880. From the author. 

Anales del Museo Nacional de México. Tome 2. 4t», pp. 57, 3 plates. From 
the museum. 

Spolia Atlantica. Bidrag til Kundskab om Formforandringer hos Fiske under 
deres Viext og Udvikling serligt hos nogle af Atlanterhavets Hjsfiske af Dr. Chr. 
Liitken. (Ext. Vidensk. Selsk. Skr. 5. Rekke, natur. og math. Afd. xu, 6). 
4to, pp. 198, 5 plates. Copenhagen, 1880. From the author, 


GENERAL NOTES. 
BOTANY. 

Tue Borany or A Ciry Souare.—Manhattan Square, in New 
York city, comprises a desolate and broken area of eighteen acres 
on the west side of Central Park, at Seventy-seventh street and 
Eighth avenue. It presented, a year ago, the appearance of a 
basin with an irregular marginal shelf of higher ground and with 
a ridge of gneissoid rocks running in from its south-eastern cor- 
ner, upon whose summit stood the American Museum of Natural 
History. It was otherwise varied by artificial mounds formed of 
huge gneiss blocks split and blasted off from the original hill 
which rose up where the museum now stands, and its sides, in 
many places presented steep banks formed from similar frag- 
ments confusedly heaped up in precipitous and jagged piles. The 
lowest part. of this ground was covered by a stagnant pond whose 
periodical putrescence became both offensive and dangerous. 
With the bare shoulders of rock protruding in naked bosses here 
and there, the general aspect of the square was particularly for- 
lorn and unfortunate. The complaint of the health officers in 
conjunction with a revival of the original intentions to make this 
spot an appropriate outlier of Central Park, both healthy and 
attractive, resulted in some municipal efforts to secure these ends. 
Karth was carted in, the sightless slopes of stone were covered 
over, the pond filled up, the bare tables of rock hidden, and an 
attempt made to change the abrupt and angular outlines into 


1 Edited by Pror. C. E. Bessry, Ames, Lowa. 
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smooth and graceful contours. Whether the results secured 
were at all proportionate to the time and money expended, is one 
of those public problems whose solution is best referred to the 
professional politician. Certainly one result, not aimed at, was to 
introduce into the square an army of plants whose luxuriant and 
rapid growth soon covered it witha mantle of waving weeds. 
Curious to ascertain how many plants flourished upon this limited 
and forbidding area, the author, at such times as he was at liberty 
to collect them, began a systematic search over it, and although 
conscious that want of time interfered with its completeness, yet 
its extent has caused some surprise, and may prove of interest to 
a wider circle of students and collectors. 

It may be premised for the information of those to whom Man- 
hattan Square, in New York city, is a ferra incognita, that the 
immediate district about it is a repreSentative purlieu of a great 
city, where clusters of shanties alternate with half-finished blocks 
of handsome houses or stores, the whole a transition phase to a 
larger and denser population. Not twenty blocks away the 
closely built up blocks of the city are seen, and Manhattan 
Square itself may soon be surrounded by sandstone and marble 
dwellings, and every trace of vegetable existence, except such as 
shall distinguish or decorate it, be exterminated. The senf- 
alluvial bottoms of some of the pit-like depressions, and the fer- 
tile blanket of soil lying over the low swells of rock in the neigh- 
borhood, have been appropriated by squatters for kitchen gardens, 
and assume in summer an almost rural aspect. The following ts 
a catalogue of the plants collected in Manhattan Square, New 
York city, in the summer of 1880: 

Ranunculacee. 

Ranunculus acris. 
Crucifere. 
Sisymbrium otticinale, Capsella bursa-pastoris, 
we canescens, Lepidium virginicum, 

Brassica nigra, 

Hy pericacee. 

Hypericum perforatum. 

Cary iphyllacee. 

Silene inflata (A.Woodward) Ispecimen, Stellaria media, 
noctiflora, one specimen. Mollugo verticillata. 
Portulacacee. 
Portulaca oleracea. 
Malvaceae. 
Malva rotundifolia, Abutilon avicenne, 
Gerantacee. 

Geranium carolinianum, Oxalis stricta. 
Impatiens fulva, 

Stmarubacee. 

Ailanthus glandulosus, 
Anacardiacee. 


Khus glabra, Rhus toxicodendron. 


Vitacee, 
Ampelopsis quinquefolia, 
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Leguminosae. 
Melilotus alba, 


Apios tuberosa. 


Trifolium agrarium, 
pratense, 
repens, 
Rosacee. 
Potentilla argentea, Rubus canadensis, 
canadensis, -villosus. 
Fragaria vesca, 
Crassulacee. 
Penthorum sedoides, 
Onagracee. 
Epilobium palustre, var. lineare, (Enothera biennis. 
Umbellifere. 
Daucus carota. 
Caprifoliacee. 
Sambucus canadensis. 
Composite. 
Bidens frondosa, 
 chrysanthemoides, 
Leucanthemum vulgare, 
Achillea millefolium, 
Galinsoga parviflora, 
Maruta cotula, 
Graphalium decurrens, 
Antennaria margaritacea, 
Cirsium arvense, 
lanceolatum, 
Lappa officinalis, 
Cichorium intybus, 
Lactuca canadensis, 
“s scariola, 
Mulgedium acuminatum, 
‘Taraxacum dens-leonis. 


Vernonia noveboracensis, 
Eupatorium perfcliatum, 
Aster simplex, 

nove anglix, 

ericoides, 

 tradescanti, 

multiflorus, 

-acuminatus, 
Erigeron canadense, 

Solidago canadensis, 

“ nemoralis, 

tenuifolia, 
Ambrosia artemisizfolia, 
Xanthium strumarium, 
Helianthus annuus, 
Bidens cernua, 

Campanulacee. 
Campanula rapunculoides, 
Plantaginacee. 
Plantago major. 
Bignoniacee. 

atalpa bignonivides. 


Scrophulariacee. 


Verbascum blattaria, 
{ “ thapsus, 


Mimulus ringens, 


Veronica sp. ? 


Linaria vulgaris, 
Verbenacee. 
Verbena hastata. 
Labiate. 
Lycopus europzeus, var. sinuatus, 
Salvia lyrata, one specimen, 
Collinsonia canadensis, 
Nepeta glechoma, 


Verbena urticifolia, 


Brunella vulgaris, 
Scutellaria lateriflora, 
L.eonurus cardiaca. 


Convolvulacec. 


Convolvulus arvensis, [pomza purpurea. 


Solanace@. 
Solanum nigrum, Datura stramonium. 
Datura tatula, 
Asclepiadacee. 
Asclepias cornuti. 


Phytolaccacee. 
Phytolacca decandra. 
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Ch pod t 


Chent urbicum ? Chenopodium album, 
ambrosioides, Atriplex patula, var. hastata. 
botrys, 
Amarantacee. 
Amarantus caudatus, Amarantus retroflexus. 
albus, 
Polygonacee. 
Polygonum orientale, Polygonum pennsylvanicum, 
persicaria, dumetorum, var scandens 
hydropiper, sagittatum, 
acre, Rumex crispus, 
aviculare, var. erectum, acetosella. 


Euphorbiacee. 
Euphorbia meculata, Acalypha virginica. 
Cannabinew. 
Cannabis sativa, 
Smitlacee. 
Smilax rotundifolia. 


Cypera 
Cc yperus strigosus, 
Filices. 
Aspidium spinulosum ? Onoclea sensibilis. 


The great body of the recently introduced plants are made up 
of the Amaranths, Chenopodia, Ambrosia, Atriplex, Polygona, 
especially P. orientale, Erigeron, and Datura. These attained sur- 
prising proportions, and both in size and numbers resembled 
diminutive forests. Many of the wilder species doubtless were here 
previous to its present occupancy, and the water-loving plants 
remained in the moist precincts of the old partially obliterated 
pond. The Gramince, about five species, were omitted.—Z. P. 
Gratacap. 


A DisrerMous Acorn.—In a collection of acorns of Owercus 
primus Linn, var. monticola Michx., found near Diamond Hill quar- 
y, R.1., I noticed one much larger than the others, which were all 
large, even for the species. I put these acorns in a little paper 
box in a drawer which I keep for such fruits. In a few days the 
warmth of the room caused it to germinate, when I noticed two 
radicles protruding. [ then removed the acorn to a bit of per- 
forated cardboard above a tumbler of water, and watched the 
growth. Afterwards I made a dissection and found, as I expected, 
two equally developed seeds, each separable into its own two 
cotyledons, as shown by the accompanying figures. It will be 
remembered that the ovary of the oak is three-celled and six- 
ovuled, and that in ripening only one cell remains, and this is 
filled by one seed. Here two have been equally developed. I 
find in Masters’ Teratology the same thing recorded of Corylus, 
but nothing is said of Quercus, hence it may be well to record 
this instance. This phenomenon must not be confounded with 
poly-embryony, or multiplication of embryos in one seed, as in 
Citrus. In this case while we see an abnormality indeed, it 
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Fic, 2.—Same with 
covering removed, 


Fic. 1. — Dispermous 
showing two seeds. 


Acorn, showing two plu- 
mules and two radicles. 


~ 
ys Fic. 4.—One of the seeds 
with cotyledons displayed. 


Fic. 3.—One seed removed. \/ 


results merely from the retention in the fruit of some of the 
parts seen in the ovary, but usually obliterated afterwards.— II. W. 
Bailey, Providence, R. Oct. 
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BoranicAL Notres.—In the prospectus of the Botanical Gazette 
for 1881, the editor takes strong ground in favor of more physi- 
ological work, and “would gladly devote half of its space” to 
papers and notes in this department of Botany. It is to be hoped 
that the editor may succeed in his laudable undertaking. It cer- 
tainly is high time that we have a botanicai journal in this coun- 
try devoted entirely to such work. A very useful “ Synoptical 
Table for the Determination of Fibers of Vegetable Origin” is 
published in the August-September number of the Botanical Ga- 
sette. It is from Vetellart’s work, “Sur les fibres employes dans 
l'industrie.’-——-I[n the September “ Torrey Botanical Bulletin,” 
John Williamson contributes a readable account of the “ Ferns 
on the Cumberland.” The discovery of Adiantum capillus-vene- 
ris in Southern Kentucky was confirmed. A new and enlarged 
edition of Rattan’s ‘ Popular California Flora” has just appeared, 
from the house of Bancroft & Co., of San Francisco. It will 
prove quite valuable to the beginners in botany in central Cali- 
fornia. Many of the more difficult orders, as for example, the 
Conifere, Graminex, Cyperacea, Salicacea, Composite, etc. 
are entirely omitted as too hard for the beginner. The second 
volume of the “ Botany of California,’ by Sereno Watson, has just 
appeared. It will be noticed more fully hereafter. In the 
American Fournal of Science and Arts for October, Dr. Gray 
briefly notices two recent Swedish contributions to Pomology. 
One of these records the results of trials made of varieties of apples 
and other fruits, with a view to determining the northern limit of 
their hardiness. More than eight hundred varieties were tried, 
the investigation extending over a period of twelve years. Our 
American fruit growers would doubtless do well to acquaint 
themselves with these works ——-The more important articles in 
Caruel’s Nuovo Giornale Botanico Italiano for July, are by Jatta 
on the lichens of Central Italy; Macchiati, on the periodical spon- 
taneous movements of the stamens of Ruta bractevsa and Smyr- 
nium voturdfolum and Cugni on the germination of oily seeds. 
—The “ Catalogue of Pacific Coast Fungi,” by Dr. Harkness 
and J, P. Moore, published under the direction of the California 
Academy of Sciences, is a most creditable one. The only other 
State in the country (for this catalogue is practically confined to 
California), whose fungi have been as fully catalogued is North 
Carolina, Dr. Curtis having done for his State in 1867, what the 
authors of the present catalogue have in 1830 done for theirs. 


ZOOLOG Y.! 


THE oF first 
showed that the larva (Actinotrocha) of the Gephyrean, Phoronis, 


1 The departments of Ornithology and Mammalogy are conducted by Dr. ELLIO‘ 
Coues, U. 8. A., Washington, D. C. 
2 Abstract of a piper read before the American Association for ,the Advancement 
of Science, in Boston, August, 1880. . 
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passes into the adult condition through the development of a 
deep pouch-like invagination of the ventral body-wall which be- 
comes attached to the stomach, and is at length suddenly evagi- 
nated, dragging out into its cavity a long U-shaped loop of the 
intestinal canal, and thus producing the remarkable flexure of the 
latter in the adult. This pouch after its evagination forms the 
greater part of the body; the opposite or dorsal side of the larva 
becomes much shortened, and is only represented in the adult by 
the short interval between the mouth and the anus. A study of 
two species of Actinotrocha occurring in Chesapeake Bay (to be 
elsewhere more fully described), suggests the following explana- 
tion of the significance and origin of this strange metamorphosis : 

Considerations which for want of space cannot be here detailed, 
leave little doubt that the primitive forms among the Gephyrea 
are those which, like Thalassema or Bonellia, have the mouth 
and anus at opposite extremities of the body. Forms like Pho- 
ronis or Phascolosoma, in which these two openings are near the 
same extremity, are evidently derivative; in the case of Phoronis, 
at least, I assume this structure to have been brought about by 
the flexure of a primitive form into a U-shape (in order, perhaps, 
to void excrement through the mouth of the tube inhabited by 
the worm), and the subsequent obliteration of external evidences 
of this flexure through coalescence of the two parts of the body 
thus flexed. Such a habit of flexure may be actually observed 
among some Polychaeta and Holothurians; and in the latter case 
several stages in the obliteration of flexure by coalescence may be 
observed. The Polychztous larva, Mitraria, affords a further 
illustration of this point, 

Through whatever process we assume the peculiar flexure of 
the intestine to have been effected, it is clear that the pouch of 
Actinotrocha, doth before and after its evagination, is a develop- 
ment of the vextra/ region of the body. <And it follows that in 
the adult the ventral region is greatly in excess of the dorsal, 
while in the larva they are externally nearly equal. The pouch 
of the larva is evidently a provision to admit of extensive increase 
in the ventral region as a preparation for the adult structure, with- 
out changing the external form of the body, and thus without im- 
pairing the adaptation of the larva to its Pelagic life. Thus the 
creature is enabled to pass at once, by a single leap, as it were, 
from one set of conditions to an entirely different set, without 
having to pass through intermediate stages. Evidently a great 
saving of time and energy is thus effected. 

The pouch is probably to be regarded as a specialization of a 
primitive simple infolding of the ventral body-wall. The meta- 
morphosis is in reality a sudden and extreme flexure of the larval 
body, and may be considered as the ontogenetic repetition of a 
habit of adult ancestral forms.—Admund B. Wilson, 
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OCCURRENCE OF THE WEB-FINGERED SEA-ROBIN ON THE COAST 
oF Maine.—I wish to place on record the occurrence on the 
coast of Maine of Pronotus carolinus (Linn.) Cuv. and Val., the 
web-fingered sea-robin. I have a specimen which I obtained 
from a fisherman who took it in a seine with other fishes off 
Harpswell in Casco bay, on June 26th of this year. The fisher- 
man informs me that another specimen was obtained at the same 
time. 

This species seems never to have been mentioned as occurring 
so far north before. Storer in his “ History of the Fishes of Mas- 
sachusetts,” 1867 (Mem. Amer. Acad.), states that it occasionally 
occurs in Massachusetts bay. Goode and Bean in their “ Cata- 
logue of the Fishes of Essex County, Mass.” (Bulletin of the 
Essex Institute, Vol. x1), mention specimens taken at Salem.—Z. 
A, Lee, Brunswick, Maine. 


Tue LitrLe STRIPED SKUNK CLimBiNnG.—It may not be uninter- 
esting to know that one alone of the skunk family, so far as I have 
observed, possesses the faculty of tree climbing; the J/ep/itis pu- 
torius. This is a wellestablisned fact,as the numerous specimens 
captured, with one exception, all have been taken from trees, and 
as the species is common, only less abundant than the JJep/itis 
mephitica, the climbing proclivity is too often put to the test for 
the animal’s good. I am not aware that this habit has ever been 
mentioned in published works; nor do I think that it is known 
outside of this State—G. IV’. Warnock, Helotes, Texas. 


VORACIOUSNESS OF CHORDEILES POPETUE BAIRD.—While out 
gunning a few evenings ago, I shot a specimen of the above spe- 
cies, that was flying very low. Just in the dusk of evening, I was 
surprised to find the bird so heavy and so large. The next morn- 
ing when I came to take the skin off, I found the cause of the 
weight and enlargement was principally due to the food the crea- 
ture had taken. I took from the food sacks as many insects as I 
could hold in the hollow of one hand, and counted them. To my 
astonishment I found over six hundred. There were gnats and 
flies of several species, ants, small beetles and the legs of grass- 
hoppers. I think these birds ought to be encouraged as insect 
exterminators.—/. L. Harvey, Ark. Ind. Univ., Fayetteville, Ark. 


LEECHES ON A TurtTLeE.—To-day I found a turtle thirteen centi- 
meters long and seven centimeters wide, on which were two hun- 
dred and forty-nine leeches. One of these, attached to the left side 
of the neck, was of adult size. The others averaging about three 
mm. in length in the contracted» state were divided in three 
groups. The largest situated in the fold above the right hind leg. 
contained one hundred and forty-three. The next above the left 
hind leg contained ninety-two. The last above the right fore leg 
contained thirteen —IVm. Herbert Rollins, 12 Beacon street, Boston. 
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. THE ORGANS OF SMELL IN INsEcTs.—A recent number of Sie- 
bold and Kolliker’s Zeitschrift, contains an article by G. Hauser, on 
the minute structure of the sense organs in the antenne of different 
insects, which throws much new light on the functions of the an- 
tennz of insects. He concludes that the organs of smell consist 
in insects, 2. é., all the Orthoptera, Pseudoneuroptera, Diptera and 
Hymenoptera, also in a large part of tne Lepidoptera, Neuroptera 
and Coleoptera: 1. Of the antennal nerve; 2. Ofa terminal per- 
ceptive apparatus, which consists of rod-bearing cells arising from 
hypodermis-cells, with which a nerve-fiber connects ; 3. Of an ap- 
paratus consisting of a pit ora cone filled with a serous fluid, which 
are to be considered as simple infoldings and projections of the 
epidermis. He then discusses the mode of evolution of these 
organs, considering the fact that the males of all orders of insects 
have more developed antennz than the females, the latter being 
the more sluggish and living in more retired and concealed 
places, while the males have more active habits, sharper senses, 
and are more likely to find the females, and thus ensure the main- 
tenance of the species. 


ACTION OF ACIDS AND CoLor LIGHT ON MARINE INVERTEBRATES. 
—M. Yung has recently investigated the effects of alkaline or acid 
media on Cephalopoda, and with results pretty similar to those of 
M. Richet with crayfish. The animals are extremely sensitive to 
the action of mineral acids; where litmus hardly announces the 
presence of an acid, a young poulpe will immediately give signs 
of great pain. But more is required to prove fatal. With one cc. 
in two litres of water,sulphuric, nitric, or hydrochloric acid proved 
fatal (in from two to four and a half hours) to Aledone moschata ; 
but not to oxalic acid. Sulphuric acid was the least toxical of the 
mineral acids. Of the much less energetic organic acids, tannic 
acid acts most rapidly. The alkalies range as follows in (decreas- 
ing) order of toxical power:—Ammonia, potash, soda, lime, 
baryta; the action of ammonia being extremely rapid. M. Yung, 
has also verified, in the main, for marine animals, the results of 
his former experiments on fresh-water animals, regarding the in- 
fluence of colored light on animal development; finding violet and 
blue light stimulant, while red and green retards the growth; 
yellow comes nearest to white.—Exglish Mechanic. 


THE THORAX OF THE BLow FLy.—An essay on this subject by 
Arthur Hammond, treats especially of the limits of the several seg- 
ments of the connate thorax of the Diptera. The author enters 
fully into the history of the different opinions relative to the morph- 
ology of the thorax, and then considers the structure of the 
thorax in other insects. He calls attention to the fact that in the 
Lepidoptera and Hymenoptera, the development of the segment is 
proportioned to that of the wings, and shows that the same rule 
holds good in the Diptera, the metathorax being as obsolete as the 
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long appendage it carries. He then examines the evidence de- 
rived from a study of the muscular and nervous parts, and from 
the phenomena of development. The work is thoroughly well 
done, but of such a nature that it cannot be abstracted. The two 
plates evince excellent artistic skill. 


Tue SwimMInG-BLADDER OF FisHEs.—In a recent note to the 
Paris Academy, Prof. Marangoni gives the results he has arrived 
at in a study of the swimming-bladder. He states, first, that it is 
the organ which regulates the migration of fishes, those fishes that 
are without it not migrating from bottoms of little depth, where 
they find tepid water; while fishes which have a bladder are such 
as live in deep, cold water, and migrate to deposit their ova in 
warmer water near the surface. Next, fishes do not rise like the 
Cartesian diver (in the well known experiment), and they have to 
counteract the influence of their swimming-bladder with their 
fins. If some small dead and living fishes be put in a vessel three- 
quarters full of water and the air be compressed or rarefied, one 
finds in the former case that the dead fish descend, while the living 
ones rise, head in advance, to the surface. Rarefying has the 
opposite effect. Fishes have reason to fear the passive influence 
due to hydrostatic pressure; when fished from a great depth, their 
bladder is often found to be ruptured. Thirdly, the swimming- 
bladder produces in fishes twofold instability, one of level, the 
other of position. A fish, having once adapted its bladder to live 
at a certain depth, may, through the slightest variation of pres- 
sure, be either forced downwards or upwards, and thus they are 
in unstable equilibrium as to level. As to position, the bladder 
being in the ventral region, the center of gravity is above the 
center of pressure, so that fishes are always threatened with in- 
version; and, indeed, they take the inverted position when dead 
or dying. This double instability forces fishes toa continual gym- 
nastic movement, and doubtless helps to render them strong and 
agile. The most agile of terrestrial animals are also those which 
have least stability. 


Zoo.ocicaL Notes.—From his study of the mollusks of the 
Challenger expedition, the Rev. R. B. Watson concludes that 
there are shallow and deep water species, 2. ¢., that depth of water 
is an important condition of molluscan life; while temperature is a 
more important condition than depth, the two combined proving 
barriers to distribution. It appears that where barriers of depth and 
temperature do not check distribution, there seems, in ordinary cir- 
cumstances, no limit to universality of distribution, and there are 
actually existing species whose distribution is cosmopolitan, no 
barriers having availed against their passage; and, finally, Mr. 
Watson finds no trace in such species of essential, lasting and 
progressive change. These views are not new, but interesting as 
confirmed by recent investigations over the larger part of the 
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ocean bottom. Spallanzani’s experiments on the regeneration 
of the head of gast¢ropods have been confirmed and extended by 
Carriére, whose experiments show that the eyes, tentacles and 
labial processes may be completely regenerated, but not the 
pharynx or the brain, the destruction or removal of which causes 
the death of the animal. Bees, wasps, &c., have been found to 
possess a spur at the apex of the first pair of tibiae, whose function 
it is to clean the tongue and perhaps the antennez also. An 
odoriferous apparatus has been discovered by Von Richenau in 
Sphinx ligustris, consisting of a bunch of colorless hair-like scales 
lying in a fold on each side of the first abdominal segment. Ac- 
cording to a notice in the Yourna! of the Royal Microscopical 
Society, the organ could be extruded from the fold by pressure. 
The aperture has the form of a cylindrical tube, and here a strong 
musky scent was perceptible, which did not occur elsewhere. 
The scales are visible with the naked eye. Girard’s La Phyl- 
foxera is a little closely-printed brochure of 120 pages, giving a 
résumé of all that is known in France concerning this dreadful 
pest. It is accompanied by a map of France, showing the dis- 
tricts more or less infested. Some points in the developmental 
history of the lamprey eel are briefly discussed by Dr. W. B. Scott, 
in Zovlogischer Anseiger (Nos. 63, 64). No. 66 of the same use- 
ful periodical contains a notice of a viviparous Chirodota (C. vzve- 
para= C. retifera). In our last number Fabre’s discovery of 
parthenogenesis in a wild bee, Halictus, was noticed; we now 
have to record the discovery claimed by J. A. Osborne, in ature 
for Sept. 30, of parthenogenesis in a beetle, Gastrophysa raphanti. 
Mr. Osborne possessed a living beetle reared from an unfertilized 
egg. The embryology of the gar-pike (Lepidosteus) has re- 
cently been studied by Messrs. Balfour and Parker, of England, 
from eggs supplied by Mr. A. Agassiz. They find that the seg- 
mentation of the egg is complete as in the sturgeon, and that the 
nervous system is formed by a solid thickening of the exoderm, 
as in the bony fishes, and not by the closure of a groove, as in 
the sturgeon; while the general relation of the embryo to the 
yolk, and the general characters of the germinal layers are pre- 
cisely like those in the bony fishes. 


ANTHROPOLOGY.’ 


New ArRCHAOLOGICAL ENTERPRISES.—In addition to the suc- 
cessful institutions, both national and local, for the exploration of 
our American antiquities, two new enterprises have been set on 
foot with every promise of success, the Archzological Institute 
of America and the Lorillard Mission to the ruined cities of Cen- 
tral America. ‘Of the former we have a full account in the first 
annual report of the executive committee, 1879-80, with a study 
of the houses of the American aborigines, by Lewis H. Morgan ; 


1Edited by Prof. Oris T. MASON, Columbian College, Washington, D. C. 


| 


goo General Netes. [ December, 


description of the ancient walls on Monte Leon, Italy, by W. J. 
Stillman; and archeological notes on Greek shores, by Joseph 
Thacher Clarke. The plans and scope of the Lorillard expedi- 
tion are clearly set forth in two articles in the Morth American 
Review for July and August, to wit, Ruined Cities of Central 
America, by the editor, Mr. Allen Thorndike Rice; and The 
Ruins of Central America, by M. Desiré Charnay, who has the 
exploration in charge. We mention these two works together 
because they seem to represent the two sides or the two schools 
of American interpretation with reference to the earthworks of 
the Mississippi valley, and the ruins of Mexico and Central 
America. In the introduction of the Archzological Institute Re- 
port we read: “ The Study of American archeology relates to 
the monuments of a race that never attained a high degree of 
civilization, and that has left no trustworthy records of continu- 
ous history.” Again, we are informed that the committee are in 
accord with Mr. Morgan, and that they have taken steps to send 
an agent to Colorado and N. Mexico to observe the Pueblo life, 
as an introduction to the comprehensive study of Mexico and 
Yucatan. The fact that Mr. Bandelier is to be that agent is a 
sufficient guarantee not only of exhaustive work, but of the line 
of research to be prosecuted. In the Lorillard expedition we are 
to have “ adequate conceptions of the stately edifices of monument- 
al Mitla, or of Palenque, with its magnificent palace, its terraces 
and temples, its pyramids and sculptured ornaments.” It is not 
the province of the editor to treat with partiality either of these 
views, but to let the authors speak for themselves. 

The Central American undertaking is despatched under the joint 
auspices of the Government of the United States and of France. 
The expenses will be defrayed by Mr. Pierre Lorillard, of New 
York, the original promoter of the enterprise, and by the French 
Government. The expedition is under the direction of M. Désire 
Charnay, author of “ Cités et Ruines Américaines” (Paris, 1863). 
It is thoroughly equipped and is provided not only with the means 
of photographing bas-reliefs and inscriptions, but of making care- 
ful casts by the process of M. Lotin de Laval. Copies of these 
casts will first be presented to the Smithsonian Institution and to 
the French Government. The collection in France will be named 
after Mr. Lorillard, and the French Minister has conceded to the 
North American Review the privilege of publishing the earliest 
accounts from M. Charnay. Mr. Rice in speaking of Uxmal, 
writes: “It is as yet impossible to determine, with any approach 
to certainty, the ends which its ruined edifices were designed to 
serve, but is at least highly probable that they were originally 
palaces, temples, council-halls and courts of justice; possibly 
some of them may have been monasteries ,or community houses, 
in which the ascetics of a religion anaiagous to that of Budha 
lived in common.” Again, “ These bas-reliefs would of them- 
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selves appear to be enough to confute the theory according to 
which Palenque, Uxmal, and the other sites of ruins in this por- 
tion of the American continent are only ‘ pueblos,’ groups of 
‘communal houses,’ such as still exist and are still inhabited in 
New Mexico.” M. Le Plongeon copied many beautiful frescoes 
from the walls of these structures, among them a picture of a frail 
hut of poles with thatched roof, which he supposed to have been 
the residence of some of the lower class of people. M. Charnay, 
who does not scruple to call Bourbourg and Le Piongeon fools, 
will find it difficult to take good care of his own self-control in a 
land that has turned the heads of many smart people. 

Reverting to Mr. Morgan’s paper in the Report of the Archz- 
ological Institute, we find that he bases his interpretation of Mex- 
ican and Central American architecture upon a study of the com- 
munal system of all our aborigines. Commencing with the “ iong- 
house” of the Iroquois, the Mandan circular lodge, and the im- 
mense structures of the Columbia river tribes, he proceeds to 
New Mexico and Arizona, where we have in the pueblo the climax 
of this communal life, and to the works of the Sciota valley, where 
the earthworks stand for embankments on which to erect long- 
houses. The pueblor, the mound structures, and the great stone 
edifices of middle America were joint tenement houses, in the na- 
ture of fortresses, and the plan of life within the last named must 
be sought in the present pueblos, assisted by the light of tradition. 
At the epoch of the Spanish conquest they were occupied, and 
were deserted by the Indians to escape the rapacity of the Span- 
ish military adventurers, by whom they were oppressed beyond 
endurance. Mr. Morgan carefully examines the Casa del Gober- 
nador, and the ‘“‘ House of Nuns,” Uxmal, in the light of his own 
theory. The remarks on the method of constructing vaulted 
ceilings over a solid core of masonry are exceedingly valuable 
(p. 66-69). At the close of the article he takes Professor Rau to 
task for endorsing the palace and city theory of Mr, Stephens, 
and introduces epithets which we regret to see one American 
anthropologist using with reference to another. The work of the 
Archeological Institute is carried on by means of the subscrip- 
tions of the members, the annual fee being ten dollars. Those of 
our readers desiring to correspond with the Institute must ad- 
dress Mr. Edward H. Greenleaf, Museum of Fine Arts, Boston, 
Mass. 

We may be alowed to hint that the simultaneity and success- 
ion of the complex elements of civilization are not made out suf- 
ficiently to allow one to be dogmatical. It is within the range of 
possibility that the lines of simultaneity may resemble the iso- 
therms rather than the parallels of latitude. In that case commu- 
nism in living and a gentile system of kinship might coexist with a 
high or a low stage of something else, say the mechanic arts or 
the fabrication of implements. Again, the separation of a people 
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into the regulative and the operative class may begin lower down 
in Mr. Morgan’s scale than we have thus far been aware of. If 
so, it is not impossible that the gentile system and communism 
may have been associated with as much caste as would divide 
the tribe into the governing and the governed? Far be it from 
us to detract from the merit of our greatest generalizer in sociology ; 
but it cannot be denied that the argument for the mere communal 
function of the earthwork and the Central American ruins is based 
upon analogy only. 


JAPANESE Mytuotocy.—We are indebted to Prof. E. S. Morse, 
for the following extract from the Tokio 7zmes, of May 22, by J. 
W. McCarthy : 

“In few countries in the world can the adventurous wight who 
wishes to peer into the future have his desire so easily gratified, and 
in so many different ways, as in Japan. While in western nations 
divination is merely a subject of research and speculation amongst 
scholars, or, at most, is found at intervals in rural districts, far 
from the busy haunts of men, startling the apostle of nineteenth 
century civilization with its twelfth century superstition, here in 
Japan it is a living force, exercising its influence on the trader, the 
farmer, pilgrim, and even on the course of love itself. Nor is it 
confined to the poor and lowly; members of the higher classes, 
and the wealthy, do not disdain to make use of the diviner—and ° 
he is equal to the task. For a ¢empo or even a mon, he will tell 
the poor maiden whether her love is faithful, or the coolie 
whether his pilgrimage will prosper; while for his noble patrons 
he can perform an elaborate ceremony, in some cases possessing 
even religious sanctions of the most solemn kind, for which he is 
quite ready to accept a hundred, five hundred, or even a thousand 
yen. 

“On this subject, a passage, almost as applicable to Japan as to 
China, may be quoted here from Dr. Dennys’s little work or the 
Folk-lore of China. 

“* Divination is in China as popular as, and probably more re- 
spectable than, it was amongst the Israelites in the days of the 
witch of Endor, and it is not perhaps going too far to say that 
there is not a single means resorted to in the West, by way of 
lifting the impenetrable veil which hides the future from the cu- 
rious of mankind, which is not known to and practiced by the 
Chinese. From “ Pinking the Bible” to using the Planchette, 
from tossing for odd and even to invoking spirits to actually 
speak through crafty media, the whole range of western supersti- 
tion in this regard is as familiar to the average Chinaman as to 
the most enthusiastic spiritualists at home. The coincidences of 
practice and belief are indeed so startling that many will doubtless 
see in them a sort of evidence either for their truthfulness, or for 
a common origin of evil.’ 
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“Tt is not intended at present to describe more than one mode of 
divination; but it isthe mode which is universal among the lower 
classes, and which can be seen at work every day in the temples 
of the more corrupt or poorer sects of Buddhists, in Tokio and 
elsewhere. The materials are very simple. A small rectangular 
or oblong box is filled with slips of bamboo, each about six inches 
in length, and having a number written on the end. These can 
be shaken out, one by one, through a hole in the end of the box; 
and, according to the number on the first stick, the diviner selects 
from a drawer in a cabinet, close at hand, a printed slip of paper 
containing the inquirer’s fate. The boxes vary according to age 
and sex; but the number of boxes in the possession of one temple 
rarely exceeds sixteen, eight for the various ages, and two for the 
sexes, with corresponding drawers in. the cabinet. The stock in 
trade being so small, and the divining priest generally holding 
some other occupation about the temple, he can afford to sell his 
wares cheaply. Yet on festival days he must receive a large sum. 
At the temple between Kawasaki and the sea, the writer has seen 
as many as two hundred persons draw the divining sticks—J/ku- 


jt wo hiku, as it is called—in an hour, and all of them seemed to 


treat the ceremony with the utmost seriousness and solemnity, 
generally stepping out before drawing the stick, and elevating 
their hands in prayer to the idol. 

“This form of divination seems to be connected with Bud- 
dhism, as we find it also used in joss-houses in China, The box 
and sticks are rarely found among the possessions of an itinerant 
fortune-teller,and even then he is regarded as an impostor, or a 
priest who has been discharged for misconduct from his temple. 
In China, it is said, street fortune-tellers frequently train birds to 
select these sticks, thus adding an amusing element to the cere- 
mony. 

“In conclusion, translations of a few slips of paper, thus 
selected, may not be uninteresting. It will be observed that the 
style is somewhat oracular, and the fates decline to descend from 
the general to the particular. But papers are frequently drawn in 
which traders are recommended what to invest in and what to 
avoid: 

““t. To a man of twenty-eight years :—At first evil, then good: 
wealth will be scattered and lost. Misfortune will come suddenly; 
and quarrels will take place with wife and brethren. 

“*2. To a woman of thirty-seven :—During spring and summer, 
the fates are unfavorable; but in autumn and winter things will 
go well. The expectations of youth will not be realized in old 
age, 

“*3. To a youth of nineteen :—This world and the things thereof 
pass rapidly away, and it is ill to change present occupation for a 
new one. Sickness, when it comes, will do so with a heavy hand. 

“4. Toa girl of sixteen :—Disappointment at first, but early 
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marriage brings early wrinkles: and the countenance of the god- 
dess of mercy will ever afterward be favorable.’ 

“On another occasion we may possibly describe other forms of 
divination.” 


BuRIAL OF THE DEAp.—The third in the series of Introductions 
to the study of the North American Indians, issued by the Bureau 
of Ethnology of the Smithsonian Institution, is a study of mortu- 
ary customs by Dr. H. C. Yarrow, U.S. A. In the preface Ma- 
jor Powell defines the work of the Bureau and the value of a study 
of mortuary customs in order to comprehend the philosophy of 
the people among whom they are practiced. Dr. Yarrow, after 
quoting from a circular issued by him three years ago, containing 
a series of questions upon burial customs, proceeds to give a 
classified arrangement of burials, which we produce in full: 

1. Inhumation in pits, graves, holes in the ground, mounds, 
cists, and caves. 

2. Cremation, generally on the surface, occasionally beneath, 
the resulting ashes or the bones being placed in pits, in the 
ground, in boxes placed on scaffold or trees, in urns, or some- 
times scattered. 

3. Embalmment, or a process of mummifying, the remains be- 
ing afterwards placed in the earth, in caves, mounds, or charnel- 
houses. 

4. Aerial sepulture, the bodies being deposited on scaffolds or 
trees, in boxes or canoes, the two latter receptacles supported on 
scaffolds or posts, or on the ground. 

5. Aquatic burial, beneath the water or ip canoes, which were 
turned adrift. 

This order is not observed in the volume, the sub-divisions of 
the subject occurring as follows: Inhumation; burials in cabins, 
wigwams, or houses, called “‘ lodge-burial ” ; stonegraves, or cists ; 
burial in mounds; cave burial; mummies; urn-burial; surface 
burial ; cairn-burial ; cremation; partial cremation, by which a 
clay mold is taken; burial above ground; box burial; tree and 
scaffold burial ; partial scaffold burial, and ossuaries ; superterrene 
and aerial burial in canoes; aquatic burials; living sepulchres 
(by which is meant exposure to birds and beasts of prey); and can- 
nibalism. The volume of 114 pages is made up of quotations 
from published works and from the author’s correspondence illus- 
trative of the kinds of material which he is most anxious to gather 
for a large and exhaustive work on mortuary customs.- Commu- 
nications should be addressed to Dr. H. C. Yarrow, Bureau ot 
Ethnology, Washington, D. C. 


THE AMERICAN ANSIQUARIAN.—The editor of this journal has 
widened its scope somewhat by introducing papers on Oriental 
archeology. Number four concludes the volume and the second 
year. The contents are as follows: 
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The pictured caves of La Crosse valley, by Edward Brown. 
The theogony of the Sioux, by Stephen R. Riggs. 

Teutonic mythology, by Rasmus B. Anderson. 

Human sacrifices in ancient times. Trans., by L. P. Gratacap. 
Prehistoric relics of Lowndes county, Miss., by Albert C. Love. 

In the oriental department we have notes from Selah Merrill, 
A. H. Sayce and O. D. Miller. The correspondence, editorial 
notes, archzxological notes, linguistic notes, art and architecture, 
and exchanges are unusually full and valuable. 

MounD RE tics FROM ILLINois.—Dr. P. R. Hoy, of Racine, Wis- 
consin, sends us photographs of a cranium taken from one of a 
group of mounds near Albany, Illinois. The tumuli are on the 
summit of a high ridge overlooking the Mississippi river. The 
one from which the skull was exhumed is about eight feet high, 
and forty feet in circumference. The skeleton was in a sitting 
posture at the base of the mound, the soil about it being of a 
darker color than that of the ridge below. On the top of the cra- 
nium was an inverted dish, holding about as much asa good 
sized tea-cup, the depth being just half the diameter. The out- 
side is covered with fine basket markings, and four shields cross- 
barred, two of them with a central ring, are embossed at equal 
distances on the outside. 


AntHRopOLoGICAL News.—The “ Archiv fiir Antropologie has 
introduced a department of abstracts from anthropological litera- 
ture foreign to Germany. Dr. Emil Schmidt, of Essen, Rhenish 
Prussia, has charge of that portion relating to America. He is 
very anxious to receive copies of all publications relating to our 
special subject. The last number reviews the Peabody Museum, 
the Davenport Academy, the American Antiquarian, and the 
NATURALIST. 


GEOLOGY AND PALAONTOLOGY. 


Tue Devonian Insects.—Mr. S. H. Scudder has recently pub- 
lished a memoir on the oldest known insects, those found in the 
Devonian of New Brunswick. The locality from which the 
specimens were obtained, is not far from the town of St. Johns, 
from shales very rich in vegetable remains, and was discovered 
by the late Prof. C. F. Hartt. Six species are described by Mr. 
Scudder, and as may be supposed, are of considerable interest. 
A stratigraphic section by Professor J. W. Dawson accompanies 
the memoir. Mr. Scudder’s conclusions are as follows: 

“It only remains to sum up the results of this re-examination of 
the devonian insects, and especially to discuss their relation to 
later or now existing types. This may best be done by a separate 
consideration of the following points : 

“There is nothing in the structure of these earliest known insects 
to interfere with a former conclusion that the general type of wing 
structure has remained unaltered from the earliest times. Three 
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of these six insects (Gerephemera, Homothetus, Xenoneura) 
have been shown to possess a very peculiar neuration, dissimilar 
from both carbeniferous and modern types. As will also be 
shown under the tenth head, the dissimilarity of structure of all 
the devonian insects is much greater than would be anticipated ; 
yet all the features of neuration can be brought into perfect har- 
mony with the system laid down by Heer. 

“The earliest insects were hexapods, and as far as the record 
goes, preceded in time both arachnids and myriapods. 

“They were all Jower Heterometabola. 

“They are all allied or belong to the Neuroptera, using the 
word in its widest sense. 

“Nearly all are synthetic types of comparatively narrow 
range. 

“Nearly all bear marks of affinity to the carboniferous Palao- 
dictyoptera, either in the reticulated surface of the wing, its longi- 
tudinal neuration, or both. 

“On the other hand they are often of more and not less com- 
plicated structure than most Palzodictyoptera. 

“With the exception of the general statement under the fifth 
head they bear little special relation to carboniferous forms, hav- 
ing a distinct facies of their own. 

“The devonian insects were of great size, had membranous 
wings and were probably aquatic in early life. The last state- 
ment is simply inferred from the fact that all the modern types 
most nearly allied to them are now aquatic. 

“Some of the devonian insects are plainly precursors of exist- 
ing forms, while others seem to have left no trace. The best ex- 
amples of the former are Platephemera, an aberrant form of an 
existing family ; and Homothetus which, while totally different 
in the combination of its characters from anything known among 
living or fossil insects, is the only palaozoic insect possessing 
that peculiar arrangements of veins found at the base of the wings 
in Odonata typified by the arculus, a structure previously known 
only as early as the Jurassic. Examples of the latter are Gere- 
phemera, which has a multiplicity of simple parallel veins 
next the costal margin of the wing, such as no other insect an- 
cient or modern is known to possess; and Xenoneura, were the 
relationship of the internomedian branches to each other and to 
the rest of the wing is altogether abnormal. 

“Tf, too, the concentric ridges, formerly interpreted by me as 
possibly representing a stridulating organ, should eventually be 
proved an actual part of the wing, we should have here a struc- 
ture which has never since been repeated even in any modified 
form. 

‘“They show a remarkable variety of structure, indicating an 
abundance of insect life at that epoch. 

“The devonian insects also differ remarkably from all other 
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known types, ancient or modern; and some of them appear to be 
even more complicated than their nearest living allies. 

“We appear, therefore, to be no nearer the beginning of things 
in the devonian epoch than in the carboniferous, so far as either 
greater unity or simplicity of structure is concerned; and these 
earlier forms cannot be used to any better advantage than the 
carboniferous types in support of any special theory of the origin 
of insects. 

“ Finally, while there are some forms which, to some degree, 
bear out expectations based on the general derivative hypothesis 
of structural development, there are quite as many which are 
altogether unexpected, and cannot be explained by that theory 
without involving suppositions for which no facts can at present 
be adduced.” 


America’s Coat Suprty.—Mr. P. W. Sheafer, of Pottsville, 
writes as follows respecting the supply of coal of the United 
States, and the methods pf mining it: The coal resources of . 
Great Britain are all developed now, and in process of depletion ; 
whilst in this country when our four hundred and seventy square 
miles of anthracite are exhausted, we have more than four hun- 
dred times that area, or 200,000 square miles of bituminous, from 
which to supply ourselves and the rest of mankind with fuel. The 
coal product of the world is about 300,000,000 tons annually. 
The North American continent could supply it all for two hun- 
dred years. With an annual production of 50,000,000, it would 
require twelve centuries to exhaust the supply. But with a uni- 
form product of 100,000,000 tons per annum, the end of the bitu- 
minous supply would be reached in eight hundred years. What 
the annual consumption will be when this continent supports a 
teeming population of 400,000,000 souls, as will be the case some 
day, must be left to conjecture. But with half that population, 
as energetic, restless and inventive as our people in this stimula- 
ting climate have always been, under the hopes of success, such a 
country as this constantly holds out to tempt ambition and reward 
enterprise, it is a very moderate estimate, guided by the actual 
output already reached in Great Britain, to suppose that there will 
be ample use for one hundred million tons a year of bituminous 
coal for home consumption alone. 

We have about three hundred and forty collieries, and produce 
20,000,000 tons per annum, or about 60,000 tons each. Great 
Britain bas nearly four thousand collieries, and mines 132,000,000 
tons, or 33,000 tons per colliery. The greater the yield per 
colliery the less the expense in mining. If we decrease the num- 
ber of mines and increase their capacity not only to raise the coal, 
but to exhaust a constant current of foul air and dangerous gases, 
clouds of powder smoke and millions of gallons of water, we will 
reduce the cost of mining. Most of the anthracite mining in the 
United States is now done at a less depth than five hundred feet 
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vertical; but as the coal nearer the surface becomes exhausted, 
the mines must go deeper and become more expensive.—/rocced- 
anges of the American Association for Advancement of Science, 1879. 


THe NorTHERN WasatcH Fauna.—The following species have 
been received from Mr. Wortman from the beds of the Wind 
River group, subsequent to the publication of my last notice of his 
discoveries :! (1) Esthonyx spatularius, sp. nov. Represented by 
five molar and premolar, and two incisor or canine teeth, appar- 
ently belonging to one individual. These are about the size of those 
of E. dtsulcatus, but present several differences of detail. Thus the 
basin of the heel of the last inferior molar is not obliquely cut off 
by a crest which extends forwards from the heel, but is surround- 
ed by an elevated border, which rises into a cusp on the external 
side. The incisor-canine teeth are more robust than those of 
EL: bisulcatus, one of them especially having a spoon-shaped crown, 
with the concave side divided by a longitudinal rib, on which the 
‘enamel is very thin. The enamel descends much further down on 
the external than the internal side of these teeth. The rodent- 
like tooth dozs not accompany the specimen. Length of base of 
last inferior molar, .009; width anteriorly, .005 ; length of crown 
of canine-incisor No. I, .009; width of do. at base, .005; length of 
crown of second canine-incisor at base, .of2; width of do., .0o6. 
(2) Didymictis leptomylus ; represented by the posterior three in- 
ferior molars. These indicate a species of smaller size than the 
D. protenus, with the tubercular molar relatively narrower, and 
perhaps longer. The anterior part of the latter has the three 
cusps well defined and close together, and behind them is an ob- 
lique longitudinal cutting edge. The middle of the posterior 
margin rises into a tubercle. ‘The anterior cusps of the tubercular 
sectorial are elevated; the heel has a strong external cutting edge 
and internal ledge. Length of tubercular sectorial, .0og; width 
of do., .005; length of tubercular, .007; width of do. in front, 
0035. (3) Hyopsodus speirtanus, sp.nov. Founded on a portion 
of a mandibular ramus supporting the last three molars in perfect 
preservation. It is distinguished by its very small size, since it 
is considerably less than the 1. vicarius (H.? minusculus), and 
by the equality in size of the molars. The heel of the third molar 
is very small, and the two cones of the inner side of the crowns of 
all the molars are acute. The external crescents are very well de- 
fined; the anterior sending a horn round the anterior extremity 
of the crown. The posterior is cor. rected with the corresponding 
internal tubercle by a median conic posterior tubercle. Length 
of true molar series, .008; length of second molar, .0025; width 
of do., .0022; length of last true molar, .0025; width of do., .oo16. 
Depth of ramus at second molar, .0043. Dedicated to my friend, 
Mr. Francis Speir, of Princeton, N. J., who, in connection with 
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Messrs. Scott and Osborne, has made important additions to our 
knowledge of the Eocene Vertebrata —E. D. Cope. 


GroLocicaL News.—Mr. Hébert has recently published in the 
Comptes Rendus an account of the geology of the British Chan- 
nel. The last number of the Palazontographica contains two 
important memoirs: Roémer on a Carbonaceous chalk formation 
of the West Coast of Sumatra; and Branco on the development 
of the extinct Cephalopoda. M. Filhol having finished his work 
on the extinct Vertebrata of San Gerand le Puy, is about to pub- 
lish one on those discovered at Ronzon. The Powell Survey 
has just published Capt. Dutton’s report on the Central Plateaus 
of the Colorado drainage. 


GEOGRAPHY AND TRAVELS.! 


PROCEEDINGS OF THE GEOGRAPHICAL SECTION OF THE BRITISH 
AssociatTion.—The British Association for the Advancement of 
Science, held its fiftieth meeting at Swansea from the 25th of Au- 
gust to the Ist of September. The President of the Geographical ° 
Section, Lieutenant General Sir J. H. Lefroy, F. R. S., in his 
opening address, spoke at length on the progress of discovery on 
our Own continent. : 

In other regions geography was the pioneer of civilization and 
commerce. Here for the first time she had been outstripped, for 
the telegraph and the railway had tracked the forest or prairie, 
and traversed the mountains by paths before unknown to her. 

Within living memory no traveler known to fame had crossed 
the American continent from East to West except Andrew Mac- 
kenzie in 1793. No traveler had reached the American Polar sea 
by land except the same illustrious explorer and Samuel Hearne. 

The British Admiralty had not long before instructed Captain 
Vancouver to search on the coast of the Pacific for some near 
communication with a river flowing into or out of the Lake of the 
Woods. 

In proceeding to notice the extensive explorations and surveys 
undertaken by the Government of the United States and of 
Canada, he alluded to the great aid afforded the former by the 
physical features of the region of their trigonometrical survey 
where sharp rockv peaks, bare of vegetation, rise to altitudes of 
10,000 to 12,000 feet at convenient distances, in an atmosphere of 
singular purity; whilst in the British territory a vast region, 
wholly wanting in conspicuous points, is to be laid out in town- 
ships of uniform area. The law required that the eastern and 
western boundaries of every township be true astronomical merid- 
ians, and that the sphericity of the earth’s figure be duly allowed 
for, so that the northern boundary must be less in measurement 
than the southern. All lines are required to be gone over twice 
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with chains of unequal length, and the land surveyors are checked 
by astronomical determinations. In carrying: out this operation, 
which will be seen to be one of great nicety, five principal meridians 
have been vigorously determined, and in part traced—the 97th, 1o2d, 
1o6th, r1oth and 114th; and fourteen base lines connecting them 
have been measured and marked. One of these, on the parallel of 
32° 10’, is one hundred and eigthy-three miles long. The sources 
of the Frazer river were first reached in February, 1875, and 
found in a semi-circular basin completely closed in by glaciers 
and high base peaks at an elevation of 5300 feet. The hardy 
discoverer, Mr. EK. W. Jarvis, traveled in the course of that ex- 
ploration nine hundred miles on snow shoes, much of it with 
the thermometer below the temperature of freezing mercury, 
and lived for the last three days, as he expresses it, “in the 
anticipation of a meal at the journey’s end.” We are still im- 
perfectly acquainted with the region north of the parallel of 50° 
in British Columbia, where the Canadian engineers have long 
been searching for a practicable railway line from one or other 
of the three known passes of the Rocky mountains proper 
through the tremendous gorges of the Cascade mountains 
to the Pacific. These passes are, the Yellowhead at an elevation 
of 3645 feet, the Pine river at 2800 feet, and the Peace river said 
to be only 1650 feet above the sea. The Dominion Government 
has recently adopted a line from the Yellowhead pass to Burrard 
inlet, which may be made out on any good map by following the 
course of the Thompson and Frazer rivers. 

Dr. Dawson has recently explored the Queen Charlotte islands. 
He regards them as a partially submerged mountain chain, a con- 
tinuation northwestward of that of Vancouver’s island, and of the 
Olympian mountains in Washington territory. An island one 
hundred and fifty-six miles long and fifty-six wide, enjoying a 
temperate climate, and covered with forests of timber of some 
value (chiefly Adzes menziesii) is not likely to be left to nature 
much longer. 

The Abbé Petitot has recently made some remarkable explora- 
tions in the Mackenzie river district, between the Great Slave lake 
and the Arctic sea. Starting sometimes from St. Joseph’s mission 
station, near Fort Resolution on Great Slave lake; sometimes 
from St. Theresa on Great Bear lake; sometimes from Notre 
Dame de Bonne Espérance on the Mackenzie, points many hun- 
dreds of miles asunder, he has, on foot or in canoe, often accom- 
panied only by Indians or Esquimaux, again and again traversed 
that desolate country in every direction. He has passed four 
winters and a summer on Great Bear lake and explored every 
part of it. He,has navigated the Mackenzie ten times between 
Great Slave lake and Fort Good Hope, and eight times between 
the latter post and its mouth. We owe to his visits in 1870 the 
disentanglement of a confusion which existed between the mouth 
of the Peel river (R. Plumée), and those of the Mackenzie owing 
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to their uniting in one delta, the explanation of the so-called Es- 
quimaux lake, which, as Richardson conjectured, has no exist- 
ence, and the delineation of the course of three large rivers which 
fall into the Polar sea in that neighborhood, the ‘ Anderson” 
discovered by Mr. Macfarlane in 1859, a river named by himself 
the Macfarlane, and another he has called the Ronciére. Sir 
John Richardson was aware of the existence of the second of 
these, and erroneously supposed it to be the “ Toothless Fish” 
river of the Hare Indians (Beg-hui-la on his map). M. Petitot has 
also traced and sketched in several lakes and chains of lakes, 
which supports his opinion that this region is partaking of that 
operation of elevation which extends to Hudson’s bay. He found 
the wild granite basin of one of these lakes dried up and discov- 
ered in it, yawning and terrible, the huge funneled opening by 
which the waters had been drawn into one of the many subterra- 
nean channels which the Indians believe to exist here. 

These geographical discoveries are but a small part of l’Abbé 
Petitot’s services. His intimate knowledge of the languages of 
the Northern Indians has enabled him to rectify the names given 
by previous travelers, and to interpret those descriptive appella- 
tions of the natives which are often so full of significance. He has | 
profoundly studied their ethnology and tribal relations, and he 
has added greatly to our knowledge of the geology of this region. 

It is, however, much to be regretted that this excellent traveler 
was provided with no instruments except a pocket watch and a 
compass, which latter is a somewhat fallacious guide in a region 
where the declination varies between 35° and 58°. His method 
has been to work in the details brought within his personal 
knowledge or well attested by native information on the basis of 
Franklin’s charts. 

M. Petitot expresses his opinion that the district of Mackenzie 
river can never be colonized—a conclusion no one who has 
visited it will be disposed to dispute; but he omits to point out 
that the mouth of that river is about seven hundred miles nearer 
the post of Victoria, in British Columbia, than the mouth of the 
Lena is to Yokohama, and far more accessible. It needs no 
Nordenskiold to show the way. Its upper waters, the Liard, 
Peace, Elk and Athabasca rivers, drain an enormous extent of 
fertile country, not without coal or lignite and with petroleum in 
abundance. As the Canadian geological survey has not yet been 
extended so far, we are not fully acquainted with its mineral 
resources; but the speaker adds his testimony to that of more 
recent travelers as to the remarkable apparent fertility and the 
exceptional climate of the Peace river valley. 

As regards the extent to which the soil is now permanently 
frozen round the North Pole, Sir Henry Lefroy states that Erman, 
on theoretical grounds, affirms that the ground at Yakutsk is 
frozen to a depth of six hundred and thirty feet. At fifty feet be- 
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low the surface it had a temperature of 28° 5 F. and was barely 
up to the freezing point at three hundred and eighty-two feet. , It 
is very different on the American continent. The rare oppor- 
tunity was afforded me by a landslip on a large scale in May, 
1844, of observing its entire thickness near Fort Norman, on the 
Mackenzie river, about two hundred miles further north than 
Yakutsk, and it was only forty-five feet. At York factory and 
Hudson’s bay it is said to be about twenty-three feet. The recent 
extension of settlements in Manitoba has led to wells being sunk 
in many directions, establishing the fact that the permanently 
frozen stratum does not extend so far as that region, notwith- 
standing an opinion to the contrary of the late Sir George Simp- 
son. Probably it does not cross Churchill river, for Sir H. Le- 
froy was assured that there is none at Lake a la Crosse. It de- 
pends in some measure on exposure. 

In the neighborhood of high river banks, radiating their heat 
in two directions, and in situations not reached by the sun, the 
frost runs much deeper than in the open. The question, however, 
to which Sir John Richardson called attention so long ago as 
1839, is well deserving of systematic inquiry,and may even throw 
some light on the profoundly interesting subject of a geographi- 
cal change in the position of the earth’s axis of rotation. 

The Saskatchawan is now navigated from the Grand Rapids, 
near Lake Winnipeg to the base of the Rocky mountains. The 
impediments to navigation on the Nelson river have been found 
to be insuperable, and a company has been formed to make a rail- 
way from the lowest navigable point to the mouth of the Church- 
hill river. 

The land around Hudson’s bay is rising at the rate of five to 
ten feet in a century, The mouth of the Churchill affords far su- 
perior natural advantages for shipping the agricultural products of 
the Northwest territory than York Factory. 


MICROSCOPY .! 


Tue NAtTionaL Socretires.—The American Society of Micro- 
scopists, held its third annual meeting at Detroit, on the 17th to 
19th, of August last, under the presidency of Prof. H. L. Smith, 
of Geneva, New York. Regular morning and afternoon sessions 
were held during the three days; and, in all, fourteen papers were 
read, eight on microscopy proper, and six on natural history sub- 
jects connected with the use of the microscope. Included in the 
latter number is the very elaborate and interesting President’s 
Address, delivered by Prof. Smith, on the subject of Deep Sea 
Life. A soirée was held in a public hall one evening, which was 
well attended, and was as fully calculated to accomplish its object 
of public entertainment and popular instruction in the powers and 
application of the microscope, as could reasonably be expected 
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under the disadvantage of very limited time and opportunities for 
preparation. No executive business of very general interest and 
radical importance was transacted, except, perhaps, the adoption of 
a rule prohibiting the publication elsewhere of papers read before 
the Society in advance of their appearance in the official proceed- 
ings; an experiment which is not likely to be successful, as its ope- 
ration, if persisted in, will, according to the experience of other or- 
ganizations, greatly limit the activity of the Society itself without 
materially increasing the importance attached to its printed pro- 
ceedings. Mr. J. D. Hyatt, of New York, was elected president, 
and the time and place of holding the next annual meeting were 
left to the selection of the executive committee. 

The American Association for the Advancement of Science 
met in Boston on the following Wednesday, August 25th, and 
continued in session for eight days. It is safe to say that no such 
meeting of scientists has ever been held in this country before, or 
is likely to be soon held again. A thousand members were in at- 
tendance, including names notable in every branch of science; 
two hundred and eighty papers were presented, extending over a 
wide range of subjects, and many of them of universal interest ; 
while the thoughtful and lavish hospitality of the citizens of 
Boston and vicinity rendered the week of the meetings an ova- 
tion, from beginning to end. Of such a vast enterprise, the sub- 
section of microscopy would necessarily be a small though not 
unimportant fraction. Under the chairmanship of Prof. S. A. 
Lattimore, of Rochester, and with the able assistance of the 
Boston Microscopical Society, the best of arrangements were 
made, and formal meetings were held on three different days, at 
which meetings fourteen papers were read, eight upon micro- 
scopy proper, and six upon natural history subjects connected 
with the use of the microscope. In addition to these, many valua- 
ble microscopical papers were read at various times, in other sec- 
tions, in connection with botany, entomology, etc., to say nothing 
of unlimited opportunities of intercourse with persons dis- 
tinguished in related branches of science, of hearing papers 
and discussions on other subjects, and of enjoying the general 
privileges of a memorable week. Much field work was done by 
various members, on the seashore and elsewhere. A soirée was 
given at the usual rooms of meeting, during one evening, but no 
attempt was made to render it a popular exhibition. Rev. A. B. 
Hervey, of Taunton, Massachusetts, was elected chairman for the 
next meeting, which will be held at Cincinnati. 

Probably no thoughtful person who attended both meetings this 
summer, the American Society of Microscopists at Detroit, and the 
subsection of microscopy, A. A. A. S., at Boston, failed to notice 
the nearly equal division of strength between the two conventions. 
The personal attendance at the meetings was about equal, though 
mainly of different individuals; the number of papers read was 
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precisely the same, and it is only fair to say that in interest and 
importance they were very evenly divided. It is obvious that if 
the strength of the two meetings could have been combined in 
one, the result would have been far more adequate and satisfac- 
tory. This reflection has derived force from the well known fact 
that in the Microscopical Congress at Indianapolis, nearly half the 
voices were in favor of joining with the A. A. A. S., instead of 
forming a separate society, the latter course being adopted in the 
critical vote by a majority of one. From first to Jast, it has been 
of great and conceded importance to combine all our strength in 
one enterprise; but the obstacles which originally rendered this 
impossible, still remain, and it is evident that indiscreet contro- 
versy might increase and perpetuate the difficulties it was de- 
signed to remove. It would be absurd to ask persons accustomed 
to attend the meetings of the great society, and highly valuing its 
opportunities for intercourse with a large number of leading 
minds in various departments of science, to abandon that 
for any narrow organization, however attractive might be its field. 
On the other hand the new society could not profitably be united 
with the old, as has been proposed, without a more cordial and 
general support of such a procedure than could at present be 
hoped for. The subordination to greater interests, which would 
be encountered in uniting with the great society, would be more 
than counterbalanced, in many minds, by the social and scientific 
advantages gained; and the fact that many of the papers read 
would be excluded from the Proceedings by a necessity which 
admits only contributicns new to science, would be of little con- 
sequence, since popuiar papers gain an earlier and a wider distri- 
bution through the popular journals; but a more serious difficulty 
arises from the localities in which the meetings of the A. A. A.S., 
are sometimes held. The large and powerful society can afford 
to appoint meetings, not unfrequently, for the sake of cultivating 
local interest in science, in localities which would be unavailable 
for the microscopical meetings. A joint meeting at Boston would 
have given a large increase of vitality; the same will not be 
equally true of all other localities. 

If for these or any other reasons, it should be impracticable to 
combine the two societies at present, the greatest advantages 
would doubtless be secured by such a policy as would show, on 
both sides of the question, a reasonable and considerate regard for 
the interests of the other. The very large minority at Indianapo- 
lis acquiesced in the formation of a new society with the under- 
standing that the times and places of meeting were to be so 
chosen as to best accommodate those who might wish to attend 
both. This policy, if fully carried out, would not prevent meeting 
at the same place when expedient, and would not require it when 
some other correlated place would be advisable. It would give 
many of the advantages of union, with entire freedom from its 
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difficulties. It is the least that could in reason be asked, or that 
could in common courtesy be granted as a means of securing a 
cordial and harmonious support for the new society. 


New Locat Societies.—The Central New York Microscopical 
Club was organized some months since, at Syracuse, New York. 

The Lancaster, Pennsylvania, Microscopical Society, J. W. 
Crumbaugh, M. D., president, was organized February yth. 

The Elmira Microscopical Society was organized May 13th, 
with S. O. Gleason, M.D., for president, and D. R. Ford, Ph.D., vice- 
president, and T. J. Up de Graff, M. D., secretary and treasurer. 

The Fort Wayne Microscopical Society held its first meeting, 
September 18th, with F. W. Kuhne, president, C. A. Dryer, M.D., 
and C. W. McCaskey, M. D.; vice-presidents, C. L. Olds and L. 
R. Hartman, secretaries, and Paul Kuhn, treasurer. 

The Microscopical Society of Central Illinois was organized at 
Springfield, Illinois, September 23d, F. L. Matthews, M. D., being 
the first president, and T. B. Jennings, secretary. 

The Reading, Pennsylvania, Society of Natural Sciences, which 
has been in existence for over ten years, held a series of micro- 
scopical meetings, of the soirée order, last winter, which were . 
quite successful, and which will probably be continued. 


SCIENTIFIC NEWS. 


— At the late meeting of the American Association at Boston, 
Prof. A. Hyatt gave a popular lecture on the transformation of 
Planorbis as a practical illustration of the evolution of species. 
The lecture was illustrated with stereopticon views. After the 
lecture Mr. Carl Seiler threw some microscopical illustrations 
upon the screen. Prof. Hyatt spoke substantially as follows: 
The word evolution means the birth or derivation of one or more 
things or beings from others, through the action of natural laws. 
A child is evolved from its parents, a mineral from its constituents, 
a state of civilization from the conditions and surroundings of a 
preceding age. While evolution furnishes us with a valuable 
working hypothesis, science cannot forget that it is still on trial. 
The impatience of many when it is doubted or denied, savors 
more of the dogmatism of belief than of the judicial earnestness 
of investigation. Every individual differs in certain superficial 
characters from the parent forms, but is still identical with them 
in all its fundamental characteristics. This constantly recurring 
relationship among all creatures is the best established of all the 
laws of biology. It is the so-called law of heredity, that like 
tends to reproduce like. There seems to be only two causes 
which produce the variations which we observe; one is the law 
of heredity, the other is the surrounding influences or the sum of 
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the physical influences upon the organism. The first tends to 
preserve uniformity, the second modifies the action of the first. 
The law of natural selection asserts that some individuals are 
stronger and better fitted to compete with others in the struggle 
of life, than are others of the same species ; hence they will live 
and perpetuate their kind, while the others die out. An errone- 
ous impression exists that Darwinian doctrines are more or less 
supported by all naturalists who accept evolution, but it is far from 
the truth. The Darwinian hypothesis is so very easy of applica- 
tion, and saves so much trouble in the way of investigation, that 
it is very generally employed without the preliminary caution of 
a rigid analysis of the facts, and it is safe to say that it is often 
misapplied. A great amount of nonsense has been written about 
its being a fundamental law, in all forgetfulness that we are yet to 
find a law for the origin of the variations upon which it acts; it 
cannot be the primary cause of the variations, for the laws of 
heredity are still more fundamental. The speaker then described 
the situation and character of Steinheim, where numerous shells 
of the Planorbidz are found in the strata, which have been very 
regularly deposited. Hilgendorf claims to have discovered great 
evidences of the gradual evolution of the various forms from the 
simplest and oldest specimens, but Mr. Hyatt has failed to find 
what Hilgendorf describes. By means of a lantern a number of 
illustrations of the shells were projected upon a screen and quite 
fully described. Four lines of descendants were shown to branch 
out from four of the simplest forms, with all the gaps between the 
species filled with intermediate varieties. Each one of the lines or 
series has its own set of characteristic differences, and its own 
peculiar history. It isa fair inference from the facts before us, 
that the species of the progressive series, which become larger 
and finer in every way, owe their increase in size to the favorable 
physical condition of the Steinheim basin. Darwinists would say 
that in the basin a battle had taken place, which only the favored 
ones survived. Mr. Hyatt endeavored to present, in a popular 
manner, the life-history of a single species, the Planorba levis, 
and its evolution into twenty or thirty distinguishable forms, 
most of which may properly be called by different names and 
considered as distinct species. He also endeavored to bring the 
conception that the variations which led to these different species 
were due to the action of the laws of heredity, modified by physi- 
cal forces, especially by the force of gravitation, into a tangible 
form. There are many characteristics which are due solely to the 
action of the physical influences which surround them; they vary 
with every change of locality, but remain quite constant and uni- 
form within each. 


— Dr. E. L. Trouessart communicates a valuable essay in de- 
fence of the doctrine of derivation to No. 16 (October) of the 
Revue Scientifique. He states the position of the objectors to 
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this doctrine to consist in the assertions, that (1) no palzontol- 
ogist has shown the transition of one species into another; 
and (2) that the geological record should furnish the history of 
such changes had they taken place. To this the author of the 
paper replies (1) that many intermediate forms connecting widely 
separated living types have been discovered by paleontologists, 
(2) That the geological record is too imperfect to furnish all the 
transitions that the theory of derivation requires. (3) That obser- 
vation of actual transition is not necessary in evidence, since there 
is reason to believe that transformations have proceeded more 
rapidly under some circumstances than others, and through 
changes transpiring during embryonic life. In support of the 
latter hypothesis, he cites the writings of Dall (1877) and Selys 
Longchamps (1879) on Sa/tatory Evolution. 


— An interesting discovery has been made at Edge Lane 
quarry, Oldham, England. The quarrymen, in the course of 
their excavations, have come upon what has been described as a 
fossil forest. The trees number about twelve, and some of them 
are two feet in diameter. They are in good preservation. The 
roots can be seen interlacing the rock, and the fronds of the ferns - 
are to be found imprinted on every piece of stone. The discovery 
has excited much interest in geological circles round Manchester, 
and the “ forest”” has been visited by a large number of persons. 
The trees belong to the middle coal measure period, although 
it has been regarded as somewhat remarkable that no coal has 
been discovered near them. The coal is found about two hundred 
and fifty yards beneath. Prof. Boyd-Dawkins, of Owens College, 
has visited the quarry.—London Times. 


— Dr. Asa Gray left London for Paris last month, and is 
probably now botanizing in Spain. 


:0: 
PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


Boston Society ofr NaturRAL History, Oct. 6.—Mr. S, H. Scud- 
der gave an account of the geology and paleontology of the Lake 
basin of Florissant, Colorado, famous for its insect and plant re- 
mains. 

Oct. 20.—Mr. J. A. Allen spoke of the distribution of the birds 
of the West Indies, with special reference to those of the Carib- 
bee islands. The President showed specimens of the carbonifer- 
ous centipede, Euphoberia, some of gigantic size, and discussed 
their relationship to living and extinct types. Dr. W. F. Whit- 
ney described the structure of the so-called “sucking stomach” of 
Butterflies. 

Nov. 3.—Prof. E. S. Morse spoke on the Ainos of Yesso, show- 
ing some of their implements, etc.; Mr. Scudder exhibited an in- 
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teresting carboniferous fossil from Illinois; Mr. Hyatt described 
the molting of the lobster; while Mr. Putnam showed a remark- 
able piece of pottery from an Arkansas mound, and referred to 
the supposed resemblances between the pottery from these mounds 
and from Peru. 


New York ACADEMY OF ScIENCcES, Oct. 11.—Mr. A. A. Julien 
gave the results of recent observations on mountain-sculpture in 
the Catskills. 

Oct. 18.—Prof. Newberry described the great deposits of crys- 
talline iron ore in Southern Utah ; and Prof. Martin exhibited and 
read notes upon specimens of the fossil leaves contained in the 
tufa of Brazil. 

Oct. 25.—Prof. T. Egleston read a paper on American pro- 
cesses for the manufacture of copper, 


APPALACHIAN Mountain Boston, Oct. 13.—Prof. G. Lanza 
gave an account of a sojourn in Andover, Maine. Mrs. L. D. 
Pychowska described Bald hill, Campton, N. H. Carter dome, 
Huntington ravine and the Montalban ridge were described by 
Mr. W. H. Pickering; and Prof. C. E. Fay remarked upon a pe- 
culiar feature of Mt. Lincoln, Franconia mountains, N. H. 


MIDDLESEX SCIENTIFIC FIELD Cus, Oct. 13.—The Club held 
its first regular meeting since its adjournment for the summer 
months. L. L. Dame read a paper on the “ Preservation of our 
Native Plants.” The reading was followed by discussions. 

Nov. 3.—The President, Henry L. Moody, read a paper on 
“Mimicry of Insects.” The Club adopted measures looking to 
the establishment of a museum to illustrate the Natural History 
of Middlesex county. 


AMERICAN PHILOSOPHICAL Society, Philadelphia, March 19.— 
A communication was received, entitled ‘‘ Nodal estimate of the 
Velocity of Light, by P. E. Chase.” Mr. Phillips read a paper de- 
scribing two very old and curious maps of North and South 
America. Dr. Greene communicated a paper “ On the action of 
hydrochloric acid and of chlorine on acetobenzoic anhydride.” 

April 2.—A paper was read, entitled “ On the Origin of Planets,” 
by Daniel Kirkwood. 

April 16.—Mr. Hall described casts from the State Geological 
Museum. 

May 7.—Mr. Robinson read a biographical memoir of the late 
M. Michel Chevalier. A paper entitled “Second Contribution to 
the History of the Vertcbrata of the Permian formation of Texas, 
by E. D. Cope,” was presented. 

May 21.-—Mr. Phillips presented a paper on “ Some recent dis- 
coveries of Stone Implements in Africa and Asia.” Prof. Cope 
remarked on the Lower Tertiary formations. 
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‘June 18.—Mr. Blodgett made some observations on “ Certain 
features of industrial migrations.” 

July 16.—Prof. Cope presented a paper “On the Genera of the 
Creodonta.” 

Aug. 20.—Two papers were presented, entitled ‘“ Notes respect- 
ing a re-eroded channel-way ” and “ Notes on some features of 
the Geology of Scott and Wise counties, Va.,” by J. J. Stevenson. 

Sept. 17.—Mr. H. G. Jones presented a paper entitled ‘‘ Notes 
on the Cumberland or Potomac Coal basin.” Mr. Lesley pro- 
posed another Egyptian etymology in Greek, viz, the name of the 
Eleusinian Sun God, /ezzos from azu in the Sphinx name of the 
Nilotic morning sun god Horus:—Hor-m-azu, The sun on the 
horizon. 


SELECTED ARTICLES IN SCIENTIFIC SERIALS. 


QUARTERLY JOURNAL OF MicroscopicAL 
Larval Forms: their nature, origin and affinities, by F. M. Balfour. 
(An attempt to study the relations of the larva of Echinoderms, 
mollusks and worms, and to determine the characters of the com-' 
mon prototype, Pilidium coming nearest to this form in the 
course of its conversion into a bilateral form; the Trochosphere 
being a completely differentiated bilateral form in which an anus 
has become developed. The bilateral symmetry of the larva of 
Echinoderms is supposed to be secondary, like that of many 
Ceelenterate larve.) The Eye of Pecten, by S.J. Hickson. (Its 
anatomy is exceedingly complicated, and exhibits all the most 
important structural elements of the eyes of the higher Vertebrata, 
but the mode of formation of the molluscan eye is essentially 
different from that of the Vertebrata, and the resemblance in the 
adult is merely accidental, not homological. The Pecten is proba- 
bly capable of appreciating very diffused light, for the close ap- 
proximation of the lens to the retina makes it exceedingly im- 
probable that any image is formed upon the latter; so that its 
visual power would not enable it to avoid its enemies.) On the 
terminations of nerves in the epidermis, by L. Ranvier. On the 
termination of the nerves in the mammalian cornea, by E. Klein. 


ANNALES DES SCIENCES NATURELLES, August. On the Meta- 
morphoses of Bryozoa, by J. Barrois. Researches in the fauna 
of southern regions, by A. Milne-Edwards (based on the geograph- 
ical distribution of the penguins, with a map and plate). 


ZEITSCHRIFT FUR WISSENSCHAFTLICHE ZOOLOGIE—Sept. 10. 
The anatomy of Distomum hepaticum, by F. Sommer (richly illus- 
trated). Description of the nervous system of Oryctes nasicornis 
in the larva, pupa and beetle stages, by H. Michels (elsewhere 
noticed). 
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JeNAISCHE ZEITSCHRIF® FUR NATURWISSENSCHAFT—October 5. 
On the direction of the pollen tubes in the Angiosperms, by M. 
Dalmer: On the gill-bearing Tritons, by O. Hamann. 


AMERICAN JOURNAL OF SCIENCE AND ARTS—November. Re- 
markable marine Fauna occupying the outer banks off the south- 
ern coast of new England, by A. E. Verrill. Revision of the land 
snails of the Paleozoic era, with descriptions of new species, by 
J. W. Dawson. Extension of the Carboniferous Formation in 
Massachusetts, by W. O. Crosby and G. H. Barton. 


PsycuE, Cambridge—July. Chemical change of coloration in 
Butterfly’s wings, by W. H. Edwards and J. M. Wilson. 

August.—The Trophi and their chitinous supports in Gracil- 
laria, by G. Dimmock. With the usual bibliographical record, 
so valuable a feature of this journal. 


GEOLOGICAL MaAGAzINE--October. Volcanic Eruption and 
Earthquakes in Iceland within historic times, by T. Thoroddsen. 


THE FIFTEENTH VOLUME OF THE AMERICAN NATURALIST.—We 
would call the attention of our subscribers to the fact that the 
present volume contains - pages, or 120 more than the pre- 
ceding volume. 

We shall continue the coming year the reviews of progress in 
different departments of ni atural science, and from the papers in 
hand and those promised can give the assurance that Volume 
xv, will, at least, not be inferior in variety and interest to its pre- 
decessors. 

As during the past fourteen years, we continue to invite the 
contributions of original notes and articles, and items of scientific 
news, and ask our friends to call the attention of those in any 
way interested in natural history to our magazine, as an aid and 
stimulus in their reading and observations in the field. The 
larger our subscription list, the more matter and illustrations can 
we offer to our patrons. 


We have pleasure in announcing the purchase of the subscrip- 
tion list and good will of the ‘‘ American Entomologist,’ which 
will in future be represented by a new department of the NAT- 
URALIST, to be devoted exclusively to Entomology. It will be 
conducted by the distinguished scientist, Dr. C. V. Riley, whose 
accession to our editorial corps, we think, constitutes an im- 
portant era in the history of the AMERICAN NATURALIST. 


30: 


ERRATA.—On page 64, for Ogoowé read Ogowé ; page 144, for Naverbine read 
Nambwe. 
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